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GONORRHOEA 


[veil.. VI 


1 .-DEFINITION 

( Synonym . — Clap) 

575.] Gonorrhoea is an inflammation of the genital and lower urinary 
passages causing a purulent discharge, due to infection by Neisseria 
gonorrhoeae , commonly known as the gonococcus. The infection may 
spread, or be carried, to other parts of the body, such as the mucous 
membranes of the rectum and conjunctiva, the synovial membranes and 
fibrous tissues of joints, tendon sheaths and bursae, the iris, and, much 
more rarely, the endocardium, pericardium, pleura, and meninges. 


2 -AETIOLOGY 


Infection of 
the mate 


Infection of 
a female 


Non-sexual 

infection 


Infection of 

infants: 

vulvovaginitis 


In adults infection of the genital and urinary passages is most commonly 
caused by sexual intercourse. The chances of a male catching gonorrhoea 
from an infected female are unknown. Probably in the acute and sub- 
acute stages a woman infects most men with whom she has intercourse, 
but when the disease has become chronic gonococci appear on the 
surface only intermittently, being carried there chiefly by the glandular 
secretions during sexual excitement or at the time of the menstrual 
period. This would explain some of the cases in which only one of a 
number of men who have had sexual intercourse with an infected woma n 
on the same day has contracted the disease, and some of those in which 
a man has been infected by his mistress many months after they have 
begun living together, although neither has been unfaithful or taken 
precautions. It does not explain all, because a para-urcthral canal 
opening alongside the meatus can be infected and the urethra escape. 
Infection by buccal coitus has been reported by Bertoloty and by 
Mihalovici, although stomatitis was not evident in the infecting persons. 
Probably a female is much more likely to catch gonorrhoea from an 
infected male, although the fact that in the chronic stages diligent search 
often fails to discover the gonococcus suggests that males also may be 
only intermittently contagious. 

Urogenital infection of adult females by other means than sexual inter- 
course can easily occur by contact with contaminated articles, such as 
irrigator nozzles, towels, and lavatory seats. The idea that men can be 
infected by similar means is usually scouted as ridiculous, but undoubted 
cases of this kind have occurred. 

In female infants and children gonococcal vulvovaginitis is generally 
caused by contact of the parts with contaminated fingers of attendants, 
towels, or clinical thermometers. Often in an epidemic of vulvovaginitis 
in an institution it is very difficult, or even quite impossible, to trace the 
source of infection, because in a juvenile gonococcus carrier, as in an 
adult, the results of searching bacteriological tests may repeatedly be 
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negative. Infection of male children by such means as are responsible 
for outbreaks of vulvovaginitis in female children is very rare. 

Primary infection of the conjunctiva of an infant may occur during Conjunctivitis 
birth and is the commonest cause of ophthalmia neonatorum. Apart 
from this any person may contract gonorrhoeal ophthalmia by contact 
of the conjunctiva with fingers or articles contaminated with gonorrhoeal 
discharge. 

Occasionally a direct infection of the skin occurs with abscess forma- 
tion, as in a case reported by Kingsbury. The mouth is usually resistant, 
and Frazer and Menton, who have reported on an adult with such an 
infection, were able to find reports of only about twenty cases. 


3.-B ACTERIOLO GY 

The gonococcus is a diplococcus of which the two elements are hemi- Microscopical 
spherical or kidney-shaped with their flat, or concave, sides facing one a PP earances 
another across a space about one-fifth of the size of the whole organism, 
which is 1/x by 0-6 /j.. It is morphologically indistinguishable from the 
meningococcus and M. catarrlialis , and in certain conditions streptococci 
and staphylococci can resemble it very closely. In films of gonorrhoeal 
discharge taken in the earliest stages of the disease gonococci are seen 
microscopically in groups of two to twenty or more pairs outside the 
pus cells or overlying epithelial cells, but when the discharge has become 
purulent they are mostly intracellular. Usually in a given field of the 
microscope practically all the gonococci to be seen are enclosed in one 
or two pus cells, which may be packed with them, while none of the 
hundreds of other, apparently similar, cells in the same field contain any. 

The organism is Gram-negative, a characteristic of great value in Staining 
diagnosis if the spreading of the discharge on the slide and its staining P ro P ertfes 
by Gram’s method are carried out properly. Incorrect technique, 
especially over-decolorization and the use of a strong counter-stain, can 
make diplococci that are really Gram-positive appear Gram-negative 
and difficult to distinguish from gonococci. The film should be thin and 
even, because ridges and lumps in it are very apt to cause unevenness in 
the staining process, with over-decolorization. 

A good method of Gram staining is as follows. Fix by passing three Gram's 
times through the flame; cover with 1 per cent solution of methyl violet method 
for one minute; without washing, substitute for the methyl violet a 
solution containing iodine 1, potassium iodide 2, distilled water 100, 
for one minute; pour off the iodine solution and mop lightly with filter 
paper; decolorize by swishing about for not more than thirty seconds 
in alcohol 96 per cent or stronger; counter-stain for two minutes with 
0-2 per cent neutral red solution, containing 0-2 c.c. of 6 per cent glacial 
acetic acid per 10 c.c, of stain. 

Gonococci have the reputation of being difficult to cultivate, but they Cultivation 
grow quite freely on properly made media when the newly sown culture 
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is put into the incubator at once. Although somewhat delicate when 
first planted on artificial media, gonococci remain alive in gonorrhoeal 
discharges, if kept moist, for a number of days at room temperature 
or in the refrigerator. Accordingly, when there is no laboratory at hand, 
it is best to send the specimen sealed in a capillary tube. 

The viability of the gonococcus is important from the point of view 
of the prevention and treatment or gonorrhoea. It is killed by drying, 
but in the moist state it can survive prolonged exposure to cold. On 
the other hand, it is very sensitive to temperatures higher than 37" C. 
Very important conclusions on this point were arrived at recently by 
Carpenter, Boak, Mucci, and Warren, who found that 99*9 per cent 
of the organisms in fifteen strains of various ages were killed by 
exposure to a temperature of 41° C. (105*8° F.) for four hours or to 
41*5-42° C. for two hours. They concluded that the induction of 
pyrexia was a practicable method of treating gonorrhoea, and this has 
now been done by a number of workers with brilliant results (see p. 1 H). 
Gonococci appear to be killed by relatively weak concentrations of 
various antiseptics. 


4-PATHOLOGY 

The survival of such a delicate organism as the gonococcus since the 
earliest historical times, and the fact that the determination of cure of 
gonorrhoea is one of the most anxious and difficult tasks in medicine, 
are due to the ability of the germ to invade the glands and crypts and 
the deeper layers of the mucous membranes, where it is safe from attack 
by locally applied remedies. 

The membranes and glands chiefly susceptible to attack are those lined 
with cylindrical and stratified cuboidal epithelium — the male urethra 
behind the fossa navicularis, Skene’s tubules and the glands opening 
into the female urethra, the uterus and Fallopian tubes, the greater 
vestibular (Bartholin’s) ducts and glands, the rectum, and the con- 
junctiva. The fossa navicularis of the male urethra, being lined with 
squamous epithelium, is generally resistant, and the same applies to the 
adult vagina, except perhaps the posterior fornix. On the other hand, 
the juvenile vagina is very susceptible to infection. 

In the mucous membrane and the glands opening thereon the gonococci 
penetrate between the epithelial cells, which are freely shed, deeply into 
submucous tissues; for example, in the male as far as the trabeculae of 
the corpus spongiosum. The reaction by the tissues is usually a violent 
outpouring of leucocytes and plasma, which usually in the long run 
clears out the infection. The affected glands and crypts become stuffed 
and their openings blocked with inflammatory products, and there is 
considerable perifollicular reaction. This may go on to abscess forma- 
tion £nd end in the production of more or less fibrous tissue, which by 
contraction may narrow the affected canal. 

After a few weeks the tissue reaction usually abates considerably in 
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violence and gradually dies out altogether with the final exclusion of the 
gonococci. On the other hand, in an important proportion of cases 
there are left below the surface foci of infection which communicate 
with the surface only imperfectly or intermittently. It is these foci which 
are responsible for the comparative intractability of gonorrhoea. In 
some men and an important proportion of women the tissue reaction 
is by no means violent. In fact sometimes a woman is found to be 
harbouring gonococci in the cervical canal without showing any sign of 
local inflammation. The importance of the tissue reaction is shown by 
the fact that in men who react only mildly the disease seems usually to 
run a more protracted course, whereas in those with particularly violent 
inflammation of the parts the attack often clears up quickly and com- 
pletely. 

The gonococcus is believed by most workers to spread to other parts Methods oj 
of the urogenital canal and its adnexa along the surface, but Kenneth s * read 
Walker has produced evidence of spread along lymphatics. In the male 
the disease spreads very frequently into the prostatic follicles and 
seminal vesicles, from which it may invade one or both epididymes. 

In the female similarly the Fallopian tubes are often invaded, with 
consequent obstruction of the affected tube and inflammation of 
neighbouring pelvic tissues of various degrees of severity. 

Invasion of the blood-stream probably occurs far more often than Metastases 
metastatic complications. Apart from the evidence of blood culture it 
would be difficult to explain those cases in which a joint, a tendon 
sheath, or a bursa which has been injured or overworked has been the 
only one in which a metastatic complication has occurred. 

Of all the parts that are invaded via the blood-stream the joints, tendon 
sheaths, and bursae are much the most often affected and after them 
the iris and conjunctiva. Gonococcal ulcerative endocarditis is rare, and 
isolated cases only have been reported of pleurisy, pericarditis, neuritis, 
meningitis, and encephalitis. Gonococcal osteomyelitis and osteoperi- 
ostitis have been reported by Finger, Ghon and Schlagenhaufer, 
Bardenwerper, and others. Nephritis and pyelonephritis may be the 
result of ascending infection, as in the case recorded by Dourmashkin 
and Cohen, or of infection through the blood-stream, as may have been 
the explanation of a case reported by Bianchetti. Purpura has been 
traced to gonococcal infection by finding the gonococcus in the skin 
lesion and by blood culture. Two cases of gonococcal septicaemia 
reported by Tebbutt and one byChevallier and his colleagues were proved 
by blood culture; all had purpura and proved fatal, but metastases were 
not found. Two others, reported by Wheeler and Cornell and by 
Garlock, were cured by operative removal of the genital foci. There 
does not appear to be any record of isolation of gonococci in the skin 
affection called keratodermia blennorrhagica, which sometimes com- 
plicates gonococcal arthritis. Subcutaneous and subfascial abscesses 
containing gonococci which must have arrived by the blood have been 
reported by Randall and Orr and others. Randall and Orr quoted 
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reports of metastatic gonococcal subcutaneous abscesses by Kirmse, 
Dufour, and other workers. Robertson reported a case of metastatic 
gonococcal abscess under the extensor muscles of the thigh and Oxley 
one of gonococcal mastitis. 

Antibodies Apart from the local defensive reaction, after the infection has lasted 
a few weeks, the blood-serum generally shows evidence of the develop- 
ment of antigonococcal substances in the form of complement-fixation 
and various flocculation reactions. The immunity which is developed 
in the course of an attack of gonorrhoea seems, however, to be only 
partial and, although very useful in helping the patient to rid himself 
of the resident gonococci, does not seem to protect against gonococci 
introduced from without. 


5 -GONORRHOEA IN MALES 

(1) — Clinical Picture 

Incubation 576.] The incubation period of gonorrhoea is usually about three days, 
but may be as long as three weeks or more. Prolongation of the incuba- 
tion may possibly be due to high resistance on the part of the patient, 
but more probably to smallness of the dose of infecting organisms. 
Thus the incubation period can be particularly long when infection 
occurs in spite of a condom having been worn, and it is not difiieult to 
imagine that in such a case only a very small amount of the woman’s 
discharge was accidentally transferred to the man’s urethral meatus 
during removal of the condom. 

Symptoms The first symptoms are usually a very slight feeling of irritation at the 
meatus and a little mucoid discharge, in which the gonococci may be 
mostly extracellular and there are large numbers of epithelial cells. 
Skilled treatment at this stage would often abort the disease, but the 
patient very rarely seeks advice until at least a day later, when the 
gonococci have become well established and the discharge is more 
abundant and creamy. The symptoms rapidly increase in severity and 
by the end of the first week the picture is one of severe urethritis. The 
meatus is usually reddened and oedematous, and there is often more or 
less discomfort on urination; owing to abundance of the discharge the 
urine is hazy or turbid. At night the patient’s sleep may be disturbed 
by painful erections; these may be straightforward, or the penis may be 

Chordee more or less distorted in them (chordee), being curved downwards or 
to one side. On the other hand, in very many cases there is practically 
no discomfort, so that the patient who has heard much about the 
symptoms of gonorrhoea from his friends may think that his urethral 
discharge must be due to some other cause. 

(2) — Course 

Usually the symptoms continue unabated until the end of the third 
week and then in favourable cases begin to decline and may disappear 
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completely by the end of the fifth or sixth week after a period during 
which discharge does not appear but the urine, although it has gradually 
become clear, still contains heavy purulent threads. In a large proportion 
of cases, however, the attack does not clear up so satisfactorily and 
quickly. In some, even though the infection does not spread to the 
posterior (membranous and prostatic) urethra, it continues in a sub- 
acute or chronic form for many weeks. During this time there may be 
only a very slight discharge to be seen at the meatus and only in the 
morning before the first urination, or there may not seem to be any 
discharge, but the urine, although clear, contains large purulent threads 
which quickly sink. 

In most cases during the third or fourth week the disease spreads to Posterior 
the posterior urethra and thus gains access to the prostatic gland and llrethntis 
the ejaculatory ducts and seminal vesicles, whence it may extend to the 
ductus (vas) deferens and epididymis on one or both sides. The local 
complications resulting from this extension of the disease will be dis- 
cussed later (seep. 10). The onset of posterior urethritis may be marked 
by urgent dysuria, with great frequency of micturition and perhaps the 
passage of a few drops of blood when the urinary stream is cut off. On 
the other hand, the fact that the disease has spread to the posterior 
urethra is very often discovered only when either some complication, 
such as prostatitis or epididymitis, shows that the infection must have 
passed beyond the triangular ligament, or large numbers of pus cells are 
found in the secretions of the posterior urethra or the prostate and 
seminal vesicles. ^ 

The common method of ascertaining whether or not the posterior Two-glass 
urethra is infected is to apply Thompson’s two-glass test. The patient test 
passes an ounce or two of urine into one glass and the balance into the 
other. If both specimens remain turbid or hazy after the addition of 
acetic acid to dissolve phosphates, posterior urethritis is diagnosed; if 
only the first specimen is turbid or hazy, the disease is supposed to be 
still confined to the anterior urethra. The chief defect of the test is that 
it does not disclose posterior urethritis until this is so far advanced that 
the discharge is abundant enough to mix with the urine in the bladder. C/ 

A much better method is to make the patient hold his urine for at least A better 
four hours and then to wash out the anterior urethra thoroughly before method 
taking the specimens of urine. Threads and pus cells in the urine can 
then fairly safely be attributed to posterior urethritis. Such a method of 
examination may not always be practicable or necessary in the acute 
stages of the disease but is essential in chronic or relapsing cases when 
d:he discharge is slight and it is necessary to ascertain with certainty 
Aether or not it is being formed in the anterior or the posterior 
urethra. 

Invasion of the prostate and seminal vesicles seems to be the chief Prostatitis 
method by which the gonococcus gains access to the blood-stream and 
through this invades joints, tendon sheaths, bursae, and other parts of 
the body. It is easy thus to understand how invasion of the posterior 
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urethra opens up possibilities of such an extension of the disease as 
may prolong it for many months. Eventually the disease may die out 
quite uneventfully in a few weeks after the onset ol the posterior 
urethritis, or it may drag on for many weeks, months, or even years 
while the patient has no more than a slight morning gleet or repeatedly 
relapses very quickly after any suspension of treatment. Commonly, 
however, in the cases in which the urethritis has persisted lor years 
the cause is found to be a secondary infection, the gonococcal having 
disappeared. 

This general description of the course of gonorrhoea in the male shows 
how much the course of the disease may vary and how unwise it would 
be to yield to the patient’s usual request, often repeated, to tell him the 
probable duration of his attack. 

The factors which seem most to influence the course of gonorrhoea 
are as follows. Skilled local treatment materially shortens the average 
duration of the disease. From time lo time the truth of this is questioned, 
so far as acute gonorrhoea is concerned. It is pointed out that no 
chemical antiseptic in a safe strength can destroy gonococci in (he 
mucous membrane, and it is argued that local treatment must therefore 
not only be useless but may cause local complications. This contention 
is not supported by the facts. 

As an example of a number of experiments that have shown the value 
of local treatment a particularly convincing one carried out by Donald 
and Davidson in a large military hospital during the World War may be 
quoted. Over two hundred volunteers were treated only by general 
measures for a number of weeks, and their progress was compared with 
that of several hundreds in the same hospital under the same general 
treatment supplemented by irrigation of the urethra. At the end of about 
six weeks practically all these volunteers asked for local treatment, as it 
appeared to them that they were no better than on admission, and there 
had been a higher incidence of complications among them than in the 
men receiving local treatment. 

As to the value of local treatment in shortening the chronic stages of 
the disease, nobody can have any doubt who has seen cases in which a 
single application through the urethroscope has brought to an abrupt 
end an attack which has persisted for many months. On the other hand, 
local treatment that is violent in the strength of chemicals or force of 
application can prolong the attack very greatly, even if it does not, as 
it often does, cause one or more local complications. 

Other avoidable causes of prolongation are overdosing with vaccines 
and such indiscretions on the part of the patient as sexual intercourse, 
violent exercise, late hours, dancing, and indulgence in alcohol. 

Sometimes, however, a local complication, such as a prostatic abscess 
or an epididymitis, brings an attack of gonorrhoea rapidly to an end. 
The probable explanation of this apparently paradoxical behaviour is 
that the complication has stimulated the resistance to such a pitch that 
the tissues have completely expelled or destroyed the micro-organisms. 
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Apart from the above, the course of gonorrhoea differs in patients in 
a most unaccountable way. The young healthy man may retain his 
gonorrhoea for many weeks, whereas an old man or a weedy one who 
might not be expected to have any great resistance may be rid of it in 
a fortnight or less. 

(3) — Complications 

The complications of gonorrhoea in the male may conveniently be Classification 
dealt with under five headings: (i) those due not directly to the gono- Complications 
coccus but to irritation by discharges; (ii) those caused by spread of the 
disease along ducts that open either into the urethra or very close to 
it; (iii) those due to transference of the gonococci to other parts of 
the body by fingers or towels; the chief of these are ophthalmia and 
proctitis; (iv) those due to infection of lymphatic vessels and glands; 

(v) those due to the gonococci being carried to other parts of the body 
by the blood-stream; the chief of these are all the affections grouped 
together as gonorrhoeal rheumatism, iritis and conjunctivitis, endo- 
carditis, and others already mentioned in the section on pathology. Only 
the complications under (i) and (ii) will be discussed here. 

(i) Irritation by gonorrhoeal discharge may cause some balanitis, some- 
times venereal warts, and sometimes acute oedema of the prepuce. 

(ii) Spread of gonococcal infection along ducts connecting with or 
very close to the urethra may cause the following: 

Tysonitis 

This is an inflammation of one or both of Tyson’s glands at the base Definition 
of the frenulum. A swelling forms about the size of a pea or larger and and cause 
may subside gradually or suppurate. Some of these abscesses communi- 
cate' with the urethra and may cause repeated relapse or urinary fistula. 

Para-urethritis 

A para-urethral canal, opening on the glans either dorsally or ventraily 
to the urethral opening, sometimes runs parallel to the urethra for a few 
centimetres. It may communicate internally with the urethra and, if Course 
infected, may cause repeated relapse. These canals are usually very fine 
and correspondingly difficult to penetrate with chemicals or cautery 
designed to destroy them. Such a canal is occasionally the only part 
infected in sexual intercourse. 

Peri-urethral infiltrates 

These are due to deep infection of follicles of the urethral glands Symptoms 
(of Littr6) and may reach such a size that they can be felt as swellings 
varying in size from a millet seed to a pea anywhere along the course of 
the anterior urethra. If such an inflammatory swelling grows no larger Course 
than a pea it may gradually subside, but often it suppurates and may 
increase to the size of a pigeon’s egg, projecting from the ventral wall 
of the penis. If left untreated, the abscess usually bursts externally and 
may cause a urethral fistula. 
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Peri-urethral infiltrates and abscesses are followed by the formation 
of more or less fibrous tissue, which must be prevented from causing 
stricture of the urethra. They may also cause repeated relapses unless 
they are drained properly, either into the urethra or externally. 

Cowperitis 

Cowperitis with abscess formation is an uncommon result of acute 
gonorrhoea, in spite of the fact that the duet opens in the floor of the 
bulb, where the inflammation is often most severe. When it occurs, 
there is usually a stricture of the urethra between the opening of the 
duct and the meatus causing back -pressure. Back-pressure being an 
important cause of infection of the bulbo-urethral (Cowper's) glands, 
it is easy to understand how such a complication can follow irrigation 
from a vessel placed at too great a height above the urethra. The 
abscess causes pain and swelling in the perineum dose to the anus 
and is often wrongly diagnosed as prostatitis. 

The diagnosis is made by palpation between a linger within the anal 
canal and a thumb to one side of the perineal raphe. Chronic cowperitis 
is often overlooked, because the localizing symptoms are only vague, 
and it seems rarely to occur to the surgeon to palpate specially in the 
regions of these glands. Those who make a habit of doing so (ind there 
not very uncommonly a small hard swelling about the size of a cherry 
or less. 

Besides inflammations of the gland, infection of the duct has to be 
reckoned with as a cause of chronicity and relapse. Occasionally the 
careful urethroscopist, searching the anterior urethra fora focus which 
is causing a chronic gleet or repeated relapses, lifts up a flap of mucous 
membrane in the region of the openings of the ducts of the bulbo- 
urethral (Cowper’s) glands and releases a bead of pus, which reveals the 
cause of the trouble. 

Prostatitis 

Probably some degree of prostatitis occurs in all cases in which the 
infection spreads to the posterior urethra, but in most cases it is dis- 
covered only when the prostate is massaged in examining for causes of 
chronicity or in testing for cure. 

In a comparatively small proportion of cases the infection is sullicicntly 
acute to cause symptoms of discomfort in the rectum and deep perineum, 
pain on defaecation, and increasing dysuria. The prostate in such a case 
is swollen and tender, and the temperature may rise to 103 ° or 104 ° F. 
with correspondingly severe constitutional symptoms. 

The inflammation may subside in a day or two, but more commonly 
an abscess forms with resulting increase of symptoms according to the 
direction in which the abscess points. In most cases this is towards the 
deep urethra, and by pushing forward the posterior wall of the urethra 
the swelling causes increasing difficulty in micturition, until at the end 
of about a week or ten days there is often complete retention. The 
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catheter passed to relieve the retention usually hastens the bursting of 
the abscess, which relieves the patient from very great misery. 5V 

Far less commonly the abscess bursts into the rectum, and in rare 
cases it has opened in the perineum; isolated cases have been, reported 
of its opening in the inguinal or the obturator region, in the peritoneal 
cavity, or through the sciatic foramen. 

Other complications 

Vesiculitis rarely gives rise to special symptoms. Commonly it is dis- 
covered in the systematic examination that is carried out in chronic 
gonorrhoea to find the remaining foci of infection. 

Epididymitis and the other complications mentioned are dealt with 
under the appropriate titles. 

Inguinal adenitis is not uncommon; it rarely ends in suppuration. 

Lymphangitis of the penis, causing swelling of the prepuce, sometimes 
occurs; it seems often to have been caused by bad technique in irriga- 
tion. 

(4) — Prognosis 

It is unwise to predict to the patient the probable duration of his 
gonorrhoea, because it depends on the numerous factors already 
described (see p. 8). So far as the genital and lower urinary passages 
are concerned, it may safely be stated that suitable treatment eradicates 
the infection sooner or later, and that often in a very stubborn case cure 
is brought about suddenly by the discovery and treatment of a single 
focus. Local complications, as already mentioned, sometimes bring 
an attack of gonorrhoea quickly to an end. Any of them, however. Prostatitis 
especially prostatitis that has not ended in abscess formation, may 
delay for several months complete restoration to normality. 

In prostatic abscess the outlook depends largely on the direction in Prostatic 
which the abscess points. When it bursts into the rectum it may cause 
a troublesome urinary fistula, and on the rare occasions on which it 
travels elsewhere than in the direction of the deep urethra or the rectum 
it may he dangerous to life. Some authorities do not regard the bursting 
of the abscess into the deep urethra as a good ending, because they say 
that a badly draining cavity is left, which becomes filled with con- 
taminating urine and may later be the seat of prostatic calculi. The 
experience of workers in the venereal diseases treatment centres in 
England and Wales does not justify such a gloomy prognosis. Most of 
them would probably report that prostatic abscesses rarely burst else- 
where than into the urethra, and that complete and uneventful recovery 
is the rule. 

Stricture of the urethra is preventable. Probably in the past it was much Urethral 
more often than now a consequence of violent treatment and of neglect stricture 
to make sure before dismissing the patient that not only was the calibre 
of his urethra unimpaired, but that there were no unresolved inflam- 
matory collections round it. 
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For the prognosis in epididymitis see Epididymitis, VoL V, p. 89; for 
the prognosis in metastatic complications see articles dealing with the 
sites in which these occur. 

(5) — Diagnosis 

The diagnosis of acute gonorrhoea in the male is not difficult, if a 
specimen of the discharge, taken from the urethra after cleansing the 
meatus, is examined microscopically. It is difficult to excuse l he mistake 
of diagnosing balanitis as gonorrhoea, because il can be avoided by 
taking the slight trouble of retracting the prepuce and looking at the 
meatus. A diagnosis of acute gonorrhoea should not be made until 
gonococci have been found, because a creamy discharge may be due 
to other causes, such as irritants in the urine after eating certain foods, 
such as strawberries and watercress; strong chemicals injected into the 
urethra for the prevention of venereal disease; infection by other micro- 
organisms; and the bursting of a symplomlcss chronic prostatic abscess. 
If the discharge is serous or scro-purulcnt, intra-urethral chancre 
should be suspected and the discharge examined in the fresh state for 
Treponema pallidum. 

In chronic urethritis the diagnosis of gonorrhoea may be doubly 
difficult, because gonococci appear in the secretions only intermittently 
and in small numbers. When the diagnosis of gonorrhoea has been 
established, many examinations may be necessary to locate the focus. 
It is safe to say that most medical men treating chronic urethritis to-day 
fail not only to diagnose its nature but to discover its location in the 
urethra, with the consequence that the disease is treated for many weeks 
or months, with little or no benefit, on the hit-or-miss principle of 
trying one or other method or remedy solely because il has at some time 
been recommended for the treatment of gonorrhoea, and without any 
clear idea of what it is intended to do. Such methods of management are 
all the more regrettable in view of the brilliant results which often follow 
the discovery and destruction of quite minute foci. It is worth while 
therefore to expend much time and labour over the diagnosis of chronic 
gonorrhoea. 

Time is saved if the examination is carried out on a prearranged plan 
such as the following. The patient is asked to contain his urine for several 
hours before the examination. Then a specimen of urethral discharge is 
obtained if possible at the meatus, some being spread on a slide and some 
cultured. The anterior urethra is washed out with two pints of clear 
lotion, e.g. a solution of boric acid, mercuric oxycyanide, or sterile 
saline, using an irrigator nozzle as described under treatment or, better, 
a back-flow catheter. If no discharge is obtained at the meatus, the 
washings are saved and any threads in them examined in the laboratory. 
The urine is then passed in quantities of about two ounces at a time and 
the stream stopped when a clear threadless specimen is obtained. If the 
urine passed after washing out the anterior urethra is perfectly clear and 
free from threads, whereas discharge obtained at the meatus and wash- 
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ings of the anterior urethra contain pus cells, it is probable that all the 
trouble will prove to be located in the anterior urethra, but an examina- 
tion of the prostate and seminal vesicles, with the fluid expressed from 
them, is always carried out. For this purpose it is arranged, if possible, 
that a little urine is left in the bladder (provided that threads have been 
cleared out of the urethra), because this urine is useful for washing out 
fluid expressed from the prostate and vesicles in the next step. If no 
urine has been left in the bladder, some clear lotion or saline is put there 
by the method described under Treatment (see p. 19). 

The patient is put in the knee-elbow position, and the prostate and Examination 
seminal vesicles are examined for irregularities and thickenings before ^cles^nd 
being massaged from periphery to middle line to obtain a specimen of bulbo - * 
their secretions. The specimen may appear at the meatus, easily or on u ^ e a f^f 
‘milking’ the urethra, or may be obtained by centrifuging urine or lotion 
passed after the massage. Before removing the finger the region of the 
bulbo-urethral (Cowper’s) glands is palpated by the method already 
described under Complications (see p. 10). 

The anterior urethra is then examined with the urethroscope. For Urethroscopy 
choice of instrument and exact technique of examination see Endo- 
scopy of the Urinary Tract, Vol. V, p. 21, but the following may serve 
to show that, when a surgeon reports failure to find abnormalities in 
the mucous membrane, although the examination so far has revealed 
evidence of anterior urethritis, it should not be lightly assumed that 
there is nothing to be found; it may mean only that he has not searched 
carefully enough or has not been fortunate. 

It is best to examine with the urethroscope on a day when no instru- Method 
ment has been passed and to begin the examination just behind the neck 
of the fossa navicularis instead of passing the instrument down to the 
triangular ligament before removing the mandrel. By examining from the 
meatus towards the bladder a view is obtained of the mucous membrane 
before it has been smeared with lubricant and irritated by the instru- 
ment. The mucous membrane is examined centimetre by centimetre and 
any doubtful spot probed with a suitable instrument. With the Harrison 
pattern of urethroscope probing is done with the end of the electric 
cautery, which can be made hot whenever desired by pressing a button 
switch in the handle by which the cautery is manipulated within the 
cannula. Sometimes abnormalities, such as a follicle oozing pus or a 
soft infiltrate or a granular patch, are seen at once; generally the signs 
are only slight and are easily missed, so that it may be only after a 
number of failures that a minute follicle is discovered which has caused 
a heart-breaking series of relapses. The successful examiner, methodically 
going over every hit of the surface, stops at each suggestive spot to try 
to squeeze a bead of pus to the surface or perhaps to lift up a flap in it 
to see if this will release pent-up pus. 

After examination with the urethroscope the routine instrumental 
examination can be concluded by the passage of a large curved sound 
into the bladder. 
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Blood tests A routine examination should always include tesls of the blood: for 
the syphilitic serum reactions as a matter of ordinary precaution and 
for the gonococcal complement-fixation reaction. 

A great deal has been written about the interpretation of the gonococcal 
serum test, and opinions are by no means unanimous about it, but the 
possibility that it occasionally gives non-specific reactions and that the 
reaction may persist in the patient’s blood long after the gonococcal 
infection has been eradicated can be admitted, without denying its great 
value in both diagnosis and the assessment of progress under treatment. 
Interpretation Reasonable interpretations of results of the lest in different circum- 
stances seem to be as follows. 

Gonococci (i) In a case of chronic urethritis in which no gonococci have been 
absent found, a negative reaction would suggest that the urethritis was non- 
gonococcal. On the other hand, a positive reaction, although it might 
be due only to an infection which had been eradicated, would call for 
further tests to unearth gonococci which might so far have eluded the 
search. The blood test should be repeated periodically. If the reaction 
remains as strong as ever, it is unwise to conclude that the patient is not 
harbouring gonococci. If, on the other hand, the reaction diminishes 
in strength and eventually becomes negative, it seems to be a fair 
indication that the infection has gone. 

Gonococci (ii) In a case in which gonococci can still be seen in the discharge a 
present negative reaction may be due only to the fact that infection is so recent 
that there has been insufficient time for a positive reaction to develop. 
If the case is one of chronic gonorrhoea, the negative reaction would 
suggest that the cause of the chronicity was the failure on the part of the 
patient to develop the antibodies to the gonococcus which are doubtless 
responsible in most cases for the natural eradication of the disease. 

It has been noted by various authors that, if the complement- fixation 
test is carried out on a patient’s blood at regular intervals, a fall in the 
strength of the reaction, often precedes a troublesome complication. On 
the other hand, such a complication often then quickly causes the 
strength of the reaction to rise considerably, which may explain the fact 
already mentioned that many attacks of gonorrhoea have ended with 
the subsidence of such a complication as a proslatic abscess or an 
epididymitis. 


(6) — Treatment 

Prophylaxis The best preventive of gonorrhoea short of sexual continence ‘is the 
wearing of a reliable condom, especially if previously an antiseptic 
ointment such as that of Gauducheau, as follows, has been applied: 

Mercuric cyanide - (MOparLs 

Thymol ~ ~ ~ - 1*75 parts 

Calomel - 25-00 parts 

Lanolin - 50-00 parts 

Liquid paraffin - 10-00 parts 

Soft paraffin - to 100-00 parts 
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The condom must be removed with care to prevent any of the discharge 
covering it from contaminating the glans and meatus. If a condom has 
not been worn, the man should urinate in gushes so as to expel as 
forcibly as possible any contaminating material which may be in the 
entrance to the urethra. After this, washing well with soap and water 
followed by external disinfection with mercury and potassium iodide 
and urethral injection of an organic silver preparation, such as silver 
protein (protargol) 0*5 per cent, appear most likely to succeed. The 
treatment must be carried out as promptly as possible. 

Abortive treatment by injection of strong concentrations of silver Abortive 
compounds is often recommended for those cases in which symptoms treaiment 
have only just started and the discharge is still mucoid. It is much better 
to give voluminous irrigations twice daily of potassium permanganate 
1 in 4,000 by the method shown below (see p. 19) and to supplement 
them with urethral injections of silver protein 0*5 per cent two or three 
times daily. If these fail, the urethra has not been damaged, and the 
patient is no worse off for the attempt, as he may be after abortive 
treatment by stronger chemicals. 

In order to treat intelligently and safely gonorrhoea which has reached Treatment in 
the stage of a purulent discharge it is necessary to understand clearly %£%%% 
that the expulsion of the gonococci is due mainly to the tissues and that, discharge 
unless the tissues develop a strongly antigonococcal power, no treat- 
ment, however skilfully applied, will rid them of the disease. Probably 
in most cases the tissues would eventually rid themselves of gonococci, 
but practically always they do so more quickly when helped by treat- 
ment, and sometimes they would fail completely without this help. It 
follows that a consideration of prime importance in the selection of a 
treatment is its effect on the tissues. If it would damage these unduly, 
lowering their natural resistance, or would interfere with drainage, it 
would do more harm than good and should not be attempted. For the Danger of 
reasons given, local treatment with strong chemicals in the endeavour s Jfemicals 
to destroy gonococci deeply embedded in the tissues has been practically 
abandoned, and one result is that stricture is becoming increasingly rare. 

The danger of acting as if the tissues would respond to any sort of Danger of 
whip, however lustily applied, is seen in the results of unduly energetic yacanes 
treatment with gonococcal vaccines at the beginning of the attack. The 
way in which the disease continues unabated in some of the cases that 
have been treated with huge doses of vaccine, sometimes given intra- 
venously, suggests strongly a prolonged negative phase and teaches the 
lesson that a body afflicted with gonorrhoea can no more be bullied 
into putting up a fight against the causal organisms than can one 
suffering from pneumonia, enteric fever, or any other disease of 
bacterial origin. 

Methods of treatment can most conveniently be discussed under two 
main headings, general and local; the latter are divided into those 
applicable to the acute and subacute stages and those for the chronic. 
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(a) General Treatment 

At the outset the bowels should be properly emptied, and care should 
be taken throughout the attack to prevent constipation, because 
the passage of a hard stool might, lor reasons given in the aiticlc 
Epididymitis (see Yol. Y, p. 88), cause this complication. 

Rest in bed for the first week or ten days would be helpful but, for 
reasons of secrecy, is usually impracticable. Failing such complete rest, 
the movements should be as quiet as possible until the acute stage is 
over. Running and dancing should therefore be avoided, and a well- 
fitting suspensory bandage or a jock-strap should he worn. When the 
acute stage is over the amount of exercise should be increased; it is a 
mistake to restrict a patient rigidly to walking exercise until the very 
last test of cure has been passed, because moderate exercise during the 
declining stages does not usually aggravate the disease, and too much 
restriction only depresses the patient’s spirits still lurther. Large 
quantities of bland liquids should be drunk and alcohol, spiced drinks, 
and coffee avoided. The diet should be as simple as possible, being made 
up chiefly of milky foods, vegetables, and fruit. 

In most cases medicine is unnecessary, but a mixture containing 
potassium citrate 20 grains, tincture of hyoscyamus 15 minims, tincture 
of belladonna 5 minims, and infusion of bearberry or infusion of buehu 
to 1 fluid ounce given every four hours by day may help to allay 
urethral irritation. The same applies to sandal-wood oil and copaiba, 
but they are apt to upset the stomach and cause rashes; and, since the 
medical public has realized that none of them is a specific remedy for 
gonorrhoea, they have been largely discarded. 

Urinary Urinary antiseptics, such as preparations of hexamine, mandelie acid, 
antiseptics hexyl-res orcinol, pyridium, and acriflavine, are used hopefully by many 
workers but are certainly not strongly gonococcicidal, as one can verify 
by making cultures of the threads in the urine of a patient being treated 
for acute gonorrhoea with one of them. It is possible that they some- 
times prevent the gonococcus from gaining a hold in the posterior 
urethra, but in the acute stage it is doubtful if any advantage of using 
them counterbalances their disadvantages, such as expense, staining of 
linen by the dyes, and irritation of the bladder by the hexamine pre- 
parations. In the chronic stage when there is a mixed infection they 
may be quite valuable. 

SuiphaniU The discovery that sulphanilamide (prontosil, proseptasine) is effective 
amide against gonococci in vitro (Buttle and others) suggested that it might be 
useful in cases of gonococcal infection of the genito-urinary tract. Dees 
and Colston (1937) treated forty-seven such cases, in thirty-six of which 
the gonococci in the urethral discharge disappeared in less than five days. 
In five cases the subjective symptoms disappeared completely and there 
was marked diminution in the amount of urethral discharge, but 
gonococci were still present. In three cases there was no demonstrable 
response to the drug; in three others the infection recurred on discon- 
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tinuance of the treatment, but in two of these the infection disappeared 
following a second course of sulphanilamide. In no instance did the 
infection advance, even in cases which did not respond to treatment. With 
few exceptions the patients received, in four divided doses a day, 4*8 
grams of sulphanilamide daily for two days, 3*6 grams daily for three 
days, and then 24 grams daily for from four to eight days. Some 
patients tolerated a daiLy dose of 1 gram of sulphanilamide per twenty 
pounds of body- weight for as long as a month without serious ill effects. 
Nevertheless dizziness and lassitude were not uncommon during treat- 
ment and sulphaemoglobinaemia occurred in one case of the series. 

(See also Vol. Ill, p. 521, and Yol. Y, p. 157.) 

Felke obtained even better results with the allied compound tested Allied 
under the experimental number DB 90, and Griitz with DB 90, DB 87, com P° unds 
and DB 32. The best results were given by DB 90 in patients who, 
having had the disease for a few weeks, had developed some power 
of overcoming the infection; consequently the results in women, who 
delay seeking treatment longer than do men, seem to be particularly 
good. Griitz had most success with DB 87 but in some cases found 
that, when the response to this was unsatisfactory, DB 90 was effective, 
and vice versa. 

On the value of vaccines opinions are hopelessly divided!. Some deny Value of 
their value in any form of gonorrhoea, some think them useful only in vaccines 
the complications, and a third group believe them useful in all forms 
and stages of the disease. I have studied this question for over twenty- 
five years in parallel series of cases treated with and without vaccine, 
in cases treated with different doses and brands, and by observation 
of the effect of vaccines on the gonococcal complement-fixation test, 
and suggest that the following facts are pertinent to this question. 

(i) The patient’s acquired resistance is a very important factor in 
determining the expulsion of the gonococci from the tissues, and there 
is some reason for believing that the gonococcal complement-fixation 
reaction is a gauge of this resistance. 

(ii) Very large doses of gonococcal vaccine given in the acute stage 
of gonorrhoea seem often to have prevented the development of the 
gonococcal complement-fixation reaction in the usual time, a few weeks 
after the commencement of the attack. At the same time they certainly 
seem also to have prolonged the attack. 

(iii) In cases of persistent gonorrhoea, in which the gonococcal 
complement-fixation reaction was negative or only doubtful, the ad- 
ministration of a suitable gonococcal vaccine in suitable doses has very 
often caused the reaction to become positive, and this seems to have 
been all that was required to end the attack of gonorrhoea. 

(iv) On the other hand, injection of gonococcal vaccine may fail to 
stimulate the development of a positive complement-fixation reaction, as 
can be seen by anyone who makes a practice of having the blood tested 
after the patient has had ‘a course of injections of vaccine’, and in such 
cases it does not seem to influence the course of the disease. 

The conclusion from all this seems to be that vaccines in suitable doses 
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materially assist the treatment by stimulating the resistance, but they 
can do harm if given in doses that are too large, particularly at a lime 
when the tissues arc coping with large doses of toxin evolved from the 
infecting micro-organism. Also, as some brands of vaccines seem to 
have no antigenic power, the best results, or even any results of value, 
cannot be expected from the prevalent custom of blindly administering 
courses of vaccine according to some scheme of dosage provided by 
the manufacturers; the effect ought to be watched by the blood test. 

The best time to begin vaccine treatment seems to be when the 
symptoms are abating and the discharge has become no more than a 
morning gleet. This is the time when the vaccine may be like the whip 
at the end of the race. The gonococcal complement-fixation lest is 
valuable at this stage, and vaccine treatment is especially indicated if 
the reaction is negative or only weak. It is impossible to say exactly 
how many millions should be given and at what intervals, because 
different brands differ greatly in toxicity and patients difler very greatly 
in their reaction. The principle should be to begin with quite, a small 
dose, say 10 to 15 millions, and to increase according to the died, the 
aim being to produce a mild local and general reaction. Generally in the 
early stages of the treatment the dosage can be increased by about 50 
per cent at each successive injection and injections given twice a week 
until a definite general reaction has been produced. After this increments 
of 25 per cent or less, according to reaction, and intervals of a week 
are usually suitable. 

With regard to route, intracutaneous injection (conveniently into the 
skin of the upper part of the thigh) has the important advantages that 
it seems to have a better antigenic effect and the local reaction (/.one 
of erythema) following it can be gauged much more eavSily than that 
following a subcutaneous injection. Successive injections should be 
given into sites a few inches removed from those of previous injections. 
After a few weeks the blood should be tested again, and, if the com- 
plement-fixation reaction has not become distinctly stronger, a change 
of brand of vaccine or a modification of dosage should be considered. 
For a long time it has been believed that gonococci die at temperatures 
easily tolerated by the body, and various workers, acting on this, have 
treated the disease by inducing malaria and by the application, cither 
local or general, of diathermy. The results have, however, not been 
uniformly successful, and the methods have not gained any great 
popularity. Recently, however, as already mentioned (see p. 4) the 
matter has been put on a more precise footing by the researches of 
Carpenter and his colleagues, who found that 99 per cent of their 
strains of gonococci were destroyed by a temperature of 41° C. for four 
hours. Acting on this, various American workers, notably W. M. 
Simpson, and A. V. Desjardins, L. J. Stuhler and W. G. Popp, have 
tried with very successful results physical methods of inducing high 
temperatures. Desjardins and his colleagues induced temperatures of 
41*1° C ; to 41 *7° C. and maintained them for six to eighthours by placing 
the patient in an air-conditioned chamber, the Kettering hypertherm, 
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invented at the Kettering Institute for Medical Research, Dayton, 

Ohio, by Kettering and Simpson. Sittings were given every two or three 
days for four or five times, which sufficed to eradicate the disease in 
most of their cases. The treatment, of course, requires the greatest care, 
but its possibilities can easily be imagined. 

In a recent communication Carpenter and Boak (1937) showed that Significance 
the thermal death time of 250 strains of gonococci at 41 -5° C. had varied ^athlime 
from 6 to 34 hours, with a mean of 16*1 hours; and Warren, in an 
analysis of 163 cases of gonorrhoea, showed the value of taking the 
thermal death time of the organism affecting the individual patient 
as a guide to the duration of sittings. 

(b) Local Treatment 

Local remedies can be applied to the urethra in acute gonorrhoea in Acute 
the form of lotions introduced by an irrigator or a syringe, or in oint- gonorrhoea 
ment form, or in medicated bougies. There are many objections to the 
use of ointments and bougies in acute gonorrhoea, and these methods 
will not be described. As technique is very important in the introduction 
of lotions into the urethra, irrigation and injection will be described 
first, before the various lotions are discussed. 

In irrigation, from one to two pints of lotion are made to flow Irrigation 
in and out of the urethra. The requirements are a two-pint irri- 
gator vessel of rubber, glass, or enamelled iron; about four feet of 
rubber tubing, half an inch in diameter; a nozzle (of glass or metal) 
with a bluntly conical tip; and a clip to compress the tubing when 
required. The vessel is set at a height of three feet or less above the 
penis and filled with the selected lotion, which is at the temperature of 
the body. Air is removed from the tubing by holding the nozzle end 
high above the level of the lotion and then gradually lowering it, after 
releasing the clip, until the lotion is flowing freely from the end; the clip 
is then re-applied while the patient is being prepared. He passes urine, 
and the glans around the meatus is cleansed with some antiseptic 
solution, after which he may stand, sit, or lie for the introduction of the 
lotion. The clip is released and the flow then controlled by the finger 
and thumb pinching the tube behind the nozzle. The tip of this is 
applied to the meatus, while its stem points along the urethra, and the 
compression of the tube is released to allow the lotion to distend the 
anterior urethra. As soon as it has done so, the tubing is pinched and 
the nozzle withdrawn from the meatus to allow the lotion to flow out 
of the urethra. The anterior urethra is filled and emptied in this way 
about six times, and the operator then decides if he will try to get the 
lotion to flow into the bladder. 

Opinions are divided on the advisability of doing this in the absence Effect on 
of signs of posterior urethritis. Those who oppose it say that it is apt to 
cause posterior urethritis and such complications as prostatitis and 
epididymitis. I believe that it prevents posterior urethritis and does 
not cause local complications if only weak lotions are used and the 
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compressor urethrae is persuaded to relax, no attempt being made to 
force it by elevating the irrigator above a maximum of 3-jr feet. The irri- 
gator is kept at the same level, and when the urethra feels distended the 
patient is asked to let his bladder empty itself. That is, he is not to empty 
his bladder forcibly but as if he had long wanted to do so and could now 
let the urine pour out. Usually this plan has the effect of causing the 
sphincter to relax, and the lotion hows easily down the wide-open 
urethra into the bladder. It is a mistake to think it necessary to increase 
the pressure to get the sphincter to relax; it is far better to keep the 
irrigator below a height of three feet and to raise it only when the bladder 
will persist in forcing the fluid back into the irrigator. As a rule it is 
sufficient to fill the bladder three times with the lotion. Generally two 
irrigations a day at intervals of about twelve hours are better than one. 
If only one irrigation can be given, it is best to supplement it with 
injections given with a small syringe. 

The lotions commonly used for irrigation are potassium permanganate, 

1 in 16,000 to 1 in 4,000 (generally I in 8,000); acriflavine, 1 in 8,000 to 
1 in 5,000; silver nitrate, 1 in 20,000 to 1 in 5,000 (to be made up with 
distilled water); mercuric oxycyanide, 1 in 8,000 to 1 in 4,000, generally 
for mixed infections and not to be used when the patient is taking iodine 
in any form; and boric acid. Of all these potassium permanganate is by 
far the most popular in Great Britain, but occasionally it is a complete 
failure, and probably the best substitute then is acriflavine. Some 
workers use a mixture of potassium permanganate and mercuric 
oxycyanide, 1 in 8,000 of each. 

Injections can be given with a fairly large syringe operated by the 
surgeon or with a small one of about two-drachm capacity usually for 
use by the patient. It is difficult to see any advantage of the large syringe 
over the irrigator except in economy of lotion. The small syringe is very 
popular, because it can easily be hidden and used secretly by the patient. 
It has the disadvantage that it treats only the anterior urethra, can easily 
cause posterior urethritis, and is probably often the means of introducing 
other organisms into the urethra. Many of the objections to the use of 
the small syringe would be removed if a proper pattern of syringe were 
used and the patient were taught the art of using it. One of the best 
patterns is that designed by Canny Ryall, a syringe of two-drachm 
capacity with a glass nozzle and operated by a one-ounce rubber bulb, 
which is more convenient and manageable than a piston. 

The correct method of using a glass syringe is easily learnt by the 
patient, but it should not be assumed that he can syringe his own 
urethra until he has been seen to do it properly. After the patient has 
urinated and the glans and meatus have been properly cleansed, the 
nozzle of the syringe, which has been filled with about two fluid drachms 
of the selected lotion, is applied to the meatus and the bulb steadily 
squeezed to expel the lotion into the urethra. The lotion is held there 
for about half a minute before being allowed to escape, and the operation 
is repeated twice. 
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The lotions commonly used with the hand syringe are the same as Lotions for 
those used for irrigation, but for most purposes one of the organic silver lf v ectl0n 
preparations is probably better. Of the multitude of such compounds 
that have been put on the market the following appear to be the most 
useful: protargol (silver protein), 1 in 800 to 1 in 200; argyrol (mild silver 
proteinate), 3 to 5 per cent; albargin, 1 in 500; targesin, 1 to 5 per cent; 
choleval, 1 in 400 to 1 in 100. The silver preparations may do harm if 
used for too long a period or in too great a strength. A good routine is 
to get the patient to inject a silver preparation about twice a day and 
to irrigate night and morning with 1 in 8,000 solution of potassium 
permanganate. 

When improvement is continuous, the local treatment should be Length of 
continued for about a week after all discharge has ceased. treatment 

If recurrence does not follow suspension of treatment for about a 
week, the various tests of cure described later should be carried out. 

When the discharge persists for a number of weeks, either as a slight 
and watery gleet seen at the meatus or as heavy threads in the urine, 
or recurs shortly after irrigation and injections have been stopped, the 
treatment appropriate for chronic gonorrhoea is indicated. As this 
requires the passage of instruments into the urethra, it should not be 
started until the urine is quite clear. Instrumental treatment during the 
earlier stages often provokes such complications as prostatic abscess 
and epididymitis. 

The two chief causes of chronicity and relapse are: (i) failure to develop Chronic and 
an adequate antigonococcal power, demonstrated by a negative or a ^orrhoea 
doubtful gonococcal complement-fixation reaction and best treated by 
a vaccine, of which the effect should be gauged by periodical repetitions 
of the blood test; and (ii) imperfect drainage of some focus in which the 
infection still smoulders. Badly draining foci are probably the cause of 
chronicity and relapse in most cases. Unfortunately, few workers at 
present seem to take the trouble to find these foci, with the result that 
in very many cases of chronic gonorrhoea, before a systematic search 
undertaken at long last has located the trouble in the anterior urethra, 
the normal prostate has been massaged regularly and sounds have been 
passed into the bladder without any other indication for these manoeuvres 
than the fact that they are mentioned in text-books as being useful in 
chronic gonorrhoea. 

The steps to be taken to discover badly draining foci have been 
described on page 12, and it is necessary now only to describe their treat- 
ment when discovered. In the anterior urethra light cauterization seems Cauterization 
to be the most effective method of opening follicles or crypts in which 
the infective secretion is partially pent up. This view is based on a fairly 
substantial number of cases in which, after systematic dilatation, ringing 
the changes on the many chemicals used for irrigation, and the use of 
vaccines and other methods of treatment have completely failed to 
effect a cure, a head of pus has been seen through the urethroscope 
oozing from some spot on the mucous membrane, and the spot in 
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question has been cauterized, with the result that no farther sign of 
gonorrhoea has been seen in that patient. 

It is useful to supplement cauterization by touching the treated spot with 
a swab soaked in lOpei cent mercurochrome solution and by systematic 
dilatation of the urethra with an expanding (e.g. Kollmann) dilator or 
with metal sounds at intervals of about five days to a week. In using 
the mechanical dilator the degree of stretching is largely governed 
by the patient’s sensations. No anaesthetic is used, and at any one 
sitting the stretching is carried only very slightly beyond the stage 
at which the patient complains of any discomfort. It is often useful to 
massage the urethra gently from without while the dilating instrument, 
Kollmann dilator or sound, is within the urethra. 

Before and after using instruments the urethra should always he 
irrigated with an antiseptic lotion, such as mercuric oxycyanide 1 in 
8,000 to 1 in 4,000 (unless the patient is taking iodine in any form), 
boric acid, or silver nitrate 1 in 10,000. Potassium permanganate should 
not be used for this purpose, as it makes the passage of instruments 
difficult or even impossible. 

It should be borne in mind that an anterior urethritis which was 
originally gonococcal may be kept active by other micro-organisms 
after gonococci have disappeared. The micro-organisms commonly 
found in these cases are staphylococci, streptococci, diphtheroid bacilli, 
and B. coli , of which the cocci may sometimes look very like gonococci. 
Strictly speaking, such cases belong to another section, as they are not 
gonococcal; but, as they commonly follow on gonorrhoea and it is not 
until they have been treated for a number of weeks that gonorrhoea can 
safely be excluded, it seems appropriate to discuss the treatment here. 
For such secondary infections potassium permanganate seems to he 
useless, and commonly the more definitely antiseptic lotions are used 
in conjunction with urinary antiseptics by mouth or by intravenous 
injection. Sometimes in such a case filling the anterior urethra with 5 or 
10 per cent mercurochrome solution is effective. 

In some cases urethroscopy reveals a very striking condition of the 
lining of the urethra, which is studded with minute nodules. The con- 
dition, which is venereal in origin, is commonly referred to as sago-grain 
urethritis. Its clinical and endoscopic pictures tally closely with the 
descriptions by Waelsch, Glingar, and others of the type of urethritis 
known on the Continent as Waelsch urethritis. It was described by 
ScherbeT under the heading ‘Einschluss urethritis. Urethritis trach- 
omatosasive protozoica’, although Scherber acknowledged that Waelsch 
first described it. It seems to yield most quickly to systematic light 
cauterization of the nodules. 

Sometimes irritation by the urine is responsible for maintenance of a 
urethritis, and probably one of the commonest causes of this kind is 
phosphaturia. If there is any suspicion of this, each sample of urine 
passed in the twenty-four hours should he examined, as that which is 
passed in the consulting-room may be quite clear. If phosphaturia is 
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discovered, the salts should be kept in solution by steps designed to 
keep the urine sufficiently acid. 

If the tests have shown that, with or without trouble in the anterior Prostatic 
urethra, the disease still persists in the posterior urethra, it is practically massa s e 
certain to be in the prostate and/or one or both of the seminal vesicles. 

The usual treatment then is to empty these organs every five or seven 
days by massage, and it is advantageous to do this after irrigating the 
whole urethra with an antiseptic lotion some of which has been left in 
the bladder. It cannot be emphasized too strongly that prostatic and 
vesicular massage should be avoided during the acute and subacute 
stages of gonorrhoea, as when carried out too early it is very often 
followed by epididymitis. If it must be done then, e.g. when there is a 
metastatic complication or a subsiding prostatic abscess, the danger of 
epididymitis seems to be lessened by giving atropine by suppository, 
injection, or mouth. 

Diathermy applied to the prostate and vesicles after massage of these Diathermy 
organs seems to give better results than massage alone. Originally it 
was believed that diathermy destroyed the gonococci by the production 
of heat in the tissues, but a more probable explanation is that it has a 
poulticing effect and so promotes drainage. 

In chronic gonorrhoea excessive treatment may be responsible for a 
persistent urethritis, and a rest from local applications has often resulted 
in the disappearance of all signs. 

If treatment on these lines fails to eradicate gonorrhoea, pyretic Pyretothempy 
therapy in some form, such as malaria, intravenous injections of dead 
organisms, the heated chamber, or diathermy, should be considered; 
for details see Diathermy, Vol. IV, p. 34; Electrotherapy, Vol. IV, 
p. 490; and Neurosyphilis. 

Para-urethritis 

Adventitious canals adjoining the urethra should be destroyed by the Treatment of 
electric cautery, by fused caustic on a fine probe, or by injection with a com P llcatlons 
strong solution of silver nitrate through a blunt needle. Often it is very 
difficult to get any instrument into one of these canals; the difficulty 
may be overcome sometimes by distending the canal through a capillary 
pipette connected to a source of air or oxygen. 

Tyson and peri-urethral abscesses 

These are best emptied by aspiration through a hollow needle con- Aspiration 
nected to a syringe. After the contents have been removed, the cavity 
can be injected with colloidal silver or with a 1 to 2 per cent solution of 
mercurochrome. The operation may have to be repeated two or three 
times as the cavity refills. Aspiration has the advantage over open 
incision that it is not likely to be followed by a urinary fistula. After . 
any peri-urethral inflammation, whether it has resulted in abscess or not, 
it is important that the patient be kept under treatment by dilatation 
of the urethra until it is certain that no stricture will follow. 
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Scheme of 
tests 


Cowperitis 

Abscess of a bulbourethral (Cowper’s) gland is treated by open 
incision; chronic inflammation may require excision of the affected 
gland. 

Prostatitis 

Acute prostatitis may subside under rest in bed, a smart purge, 
diathermy to the prostate, and suppositories containing atropine sulph- 
ate grain, with morphine sulphate { grain, night and morning. If 
the symptoms become worse, these measures should be supplemented 
by frequent hot sitz baths. In due course it is necessary to decide whether 
to open the abscess through the perineum or to help it to burst into 
the urethra. Some, chiefly American, workers believe that the opening 
should always be through the perineum, whereas most others reserve 
this operation for cases in which the abscess is pointing elsewhere than 
into the urethra. Tn my experience recovery after the abscess has opened 
into the urethra is usually quite satisfactory. When retention is imminent 
or complete, the passage of a si lk- web catheter, besides emptying the 
bladder, often hastens the bursting of the abscess. Some use a metal 
sound for the purpose, but it is much more painful. After the abscess 
has burst it should be kept open by gently massaging the prostate each 
day, and diathermy is very valuable in hastening recovery. 

For the treatment of other complications see articles on epididymitis, 
arthritis, and affections of other parts of the body that were mentioned 
in the section on Pathology as sometimes infected by the gonococcus 
(see p. 5). 

(7) — Tests of Cure 

Most diseases other than gonorrhoea and syphilis are regarded as 
cured when they no longer incommode their victims. In gonorrhoea the 
standard is necessarily far higher, namely, complete exclusion of the 
infecting organism. To determine when this has occurred is by no means 
easy, owing to the ability of the gonococcus to lie hidden below the 
surface without causing symptoms for days, weeks, or months. No 
single test can be relied upon to determine the fact that the disease has 
been eradicated, because none is infallible. Instead, every conscientious 
worker in this field applies a series of tests, and eventually, on the 
strength of none of them having unearthed a gonococcus, he comes 
hesitatingly to the conclusion that, as far as it is humanly possible to 
tell, the patient is no longer a gonococcus carrier. 

The tests differ with different workers, but the following series appear 
to be as reliable as any. At the outset it is assumed that no sign of the 
disease has been seen for at least a week after the suspension of treat- 
ment and, if there is any urethritis, a large number of examinations of 
the urethral secretion have failed to disclose any gonococcus. The 
patient is provided with slides, after the proper method of spreading 
urethral secretion on them has been shown to him. This is because any 
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recurrence of discharge will probably appear only before the first Collection of 
urination, long before the patient can get to his medical adviser. discharge 

On the first day the prostate and vesicles are massaged, specimens of Prostatic 
the secretion are taken for cultural and microscopical tests, and the rest massa & e 
is left in the urethra as long as possible. This is on the principle that, 
if any gonococci are still in the prostate and/or vesicles and are forced 
on to the surface of the urethra, they will cause a recurrence of the 
urethritis. At the same sitting a specimen of blood is taken for a Blood test 
gonococcal complement-fixation test. 

At the next sitting, a week later, the canal is examined with the 
urethroscope and then fully dilated with the Kollmann dilator. A full- Urethroscopy 
sized sound is also passed into the bladder. By these tests one is assured 
that the urethra is left undistorted, and the instrumental interference 
tends to provoke a relapse. At this sitting a large dose of vaccine is given Vaccine 
intracutaneously. 

If there is not any recurrence of discharge in consequence of this 
provocation and the blood reaction is negative, presumption of cure is 
fairly safe, but it is a good plan to repeat the tests in three months. 

The difficulty is to know what to do if examination of the discharge 
shows pus cells, although gonococci are not found. If the blood reaction 
is negative at the first test or becomes negative during the period 
occupied by the tests of cure, and many repeated examinations of the 
secretions fail to show gonococci but do show another reason for the 
inflammatory signs, e.g. an infection with secondary organisms, it seems 
reasonable to put the patient on three months’ probation and to repeat 
the tests at the end of this time. If then there is no change, it is safe to 
assume that the gonococcal infection has gone. 

Greater difficulty arises in cases in which the gonococcal complement- 
fixation reaction remains just as positive as when first tested. Some 
authorities believe strongly that in such a case the patient is a gonococcus 
carrier, although he may not show any other abnormality. I do not hold 
this view, having seen many patients with reactions that have remained 
unchanged for years without any other sign of gonococcal infection in 
either themselves or their wives. Such cases appear to be of the kind 
mentioned by various authors as naturally retaining immunity reactions 
for long periods. That such persons exist is shown by the length of time 
some who have never had gonorrhoea have been known to retain a 
positive gonococcal complement-fixation reaction after a few injections 
of vaccine. At the same time a gonococcal complement-fixation reaction 
must not be regarded lightly. It calls for a further careful search for 
gonococci in the patient. 

6 -GONORRHOEA IN ADULT FEMALES 

(1) — Clinical Picture 

577.] The passages most likely to be affected primarily by gonorrhoea 
in women are the urethra and the cervical canal, and in a much smaller 
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Early 

symptoms 


Papillomas 


Bartholinitis 


Proctitis 


Salpingitis 


Collection of 
specimen 


proportion one or both of the greater vestibular (Bartholin’s) ducts and 
glands. The vulva and vagina are affected secondarily by irritating 
discharges. 

The first symptoms arc abnormal discharge from the vulva and vagina, 
with perhaps some burning on micturition, some soreness of the parts, 
and pelvic heaviness and discomfort. Sometimes the signs are very acute 
with a highly inflamed oedematous and excoriated vulvar orifice, 
profuse discharge, and such great discomfort as to force the patient to 
stay in bed. More often the symptoms are quite mild, and in many cases 
merely suggest to the patient a slight increase of a discharge which 
she has come to regard as a normal affliction of women, not worth the 
trouble of asking medical advice for (see Leucorrhoea). 

The irritation of the vaginal discharge may stimulate the growth of 
papillomas so much that the whole genital area and perineum may be 
covered with a large cauliflower-like mass of warts. 

If a greater vestibular (Bartholin’s) gland is affected, a swelling forms 
in the posterior third of the labium majus on that side and ultimately 
an abscess. At the same time, the opening of the gland duct on the 
inner side of the posterior end of the labium minus is reddened and a 
bead of pus may be expressible from it. Occasionally a pcri-urcthral 
abscess occurs as in males. 

Proctitis occurs in more than half the cases but rarely gives rise to any 
symptom, being discovered only by examinations of specimens of dis- 
charge scraped from the wall of the rectum. 

In a comparatively high proportion of cases the infection spreads to 
one or both of the Fallopian tubes, and the result is an acute attack, of 
pelvic pain on the affected side with a smart rise of temperature. The 
trouble usually settles down in a few days but exceptionally may 
proceed to peritonitis with oophoritis. General complications are the 
same as those which occur in the male. 

(2) — Diagnosis 

Examination should be carried out with the patient in the lithotomy 
position, as this gives a better opportunity of taking specimens easily 
for laboratory tests. The urethral orifice is first examined and cleansed 
of external discharge before any attempt is made to obtain a specimen 
from the canal. This is usually done by massaging it from behind 
forwards through the anterior wall of the vagina. Naturally a good 
specimen is more likely to be obtained when the patient has contained 
her urine for three or four hours. A bead of pus may be forced out, or 
the specimen may be obtained only by passing a platinum loop or a 
dressed urethroscopic swab-stick down the canal. Sometimes a bead of 
pus can be obtained by massage of the urethra immediately after the 
patient has urinated; this suggests an infection of one or both of Skene’s 
tubules, the openings of which may be seen just within or adjoining the 
meatus. Any specimens obtained are spread on slides and on culture 
media. To transfer a specimen from a cotton-wool swab it is best to 
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roll it over the surface of the slide or medium as quickly as possible 
after it has picked up the specimen. 

The mucous membrane around the meatus should be examined for Glands 
inflamed gland ducts. The openings of the ducts of the greater vestibular 
(Bartholin’s) glands are inspected, and the region of the glands in the 
posterior third of each labium majus is squeezed between a finger or 
thumb inside the vagina and a thumb or finger outside on the labium; 
any swelling is very suggestive. 

The cervix is exposed by means of a suitable speculum, such as Cervix 
Brewer’s modification of the Cusco bivalve, which is very easy to 
introduce and is self-retaining. The secretion should be cleaned from 
the external os uteri before specimens are taken on a slide or for culture. 

Specimens should always be taken from the rectum by rubbing the Rectum 
anterior wall with a stout platinum loop. Cultures from this region 
should be made on plates of medium, as tube cultures commonly fail. 

Perhaps plates would be better for specimens from the urethra and 
cervix, but tubes are simpler and usually succeed. If a laboratory is not 
near at hand, it is best to collect the discharge by pipetting it drop by 
drop into a sterile tube and then collecting the product into a capillary 
pipette, one end of which is sealed up. 

Before the conclusion of the examination the uterus and the tubes Uterus and 
should be palpated bimanually for the detection of undue enlargement tubes 
and tenderness. 

A specimen of blood should always be taken for the gonococcal com- Blood test 
plement-fixation and syphilitic serum tests. 


(3) — Treatment 

The general treatment is practically the same as for gonorrhoea in the 
male, but in the female pyretotherapy will probably prove more generally Pyreto- 
useful. W. Bierman and E. A. Horowitz combine systemic elevation of d^thermy^ 
the body temperature with pelvic diathermy. The patient lies within a 
hood containing carbon-filament lamps while pelvic diathermy is applied 
by means of a vaginal electrode with rounded edges and four dis- 
persive electrodes, one on the abdomen, one on the back, and one 
3" by 5" on the outer side of each thigh. According to their communica- 
tion to the First International Conference on Fever Therapy, New 
York, 1937, a systemic temperature of 105-5° to 106-5° F. is maintained 
for twelve hours during seven of which the vaginal temperature is held 
at 109° to 110° F. The authors claimed that their combined method 
had been successful in 113 out of 121 cases and in their last series the 
average number of sittings required to bring about disappearance of 
gonococci was 14 per patient. 


(a) Acute Gonorrhoea 

While symptoms are very acute it is best to be content with frequent Local 
hot sitz baths. When symptoms have subsided each of the canals needs treaiment 
to be dealt with separately. The same general principles apply as in 
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males. As antiseptics which can be tolerated by the mucous membrane 
cannot reach gonococci in the depths of the tissues, the chief depend- 
ence is on adequate drainage. Much depends on the question whether 
the treatment can be applied by a medical attendant or nurse every day 
or whether the patient must carry out most of it for herself. 

Uretfaitis If a nurse is available, daily irrigation with potassium permanganate, 
mercuric oxycyanide, 1 in 8,000 in each case, acriflavine, 1 in 5,000, or 
any of the other lotions used in gonorrhoea of males serves quite well. 
A good nozzle for the purpose is a Kidd’s catheter, a blind-ended glass 
tube with a number of small holes in it close to the blind end. The lotion 
can be allowed to enter the bladder quite as i reely as in males. 

If the patient must carry out most of the treatment, she can sometimes 
be taught to irrigate herself with the help of a mirror but probably 
would find it most convenient to inject and for the purpose can use a 
Canny Ryall syringe with the silver preparations mentioned in the 
treatment of males (see p. 21). 

It is a good plan to insert into the urethra every five or seven days a 
probe dressed with cotton- wool and soaked in 5 to 10 per cent mercuro- 
chrome solution. Usually the urethritis clears up easily, but one or both 
of Skene’s tubules or some peri-urcthral follicles may be infected. In 
these cases probably the quickest results arc obtained by destroying 
the infected canal with the electric cautery. Some workers use a 1 to 5 
per cent silver nitrate solution injected through a blunt needle. 

Cervicitis In cervicitis, if a nurse can apply the treatment, the following routine 
Cleansing often serves well. The vagina is cleansed by douching at low pressure 

" ' a&mu with a mild antiseptic lotion such as potassium permanganate, 1 in 

8,000, containing sodium bicarbonate, 120 grains to one quart, added 
just before use; mercuric oxycyanide, 1 in 4,000; chloramine-T, 1 in 
4,000; or 1 per cent dettol. Alternatively the cleansing may be done by 
swabbing first with cotton-wool soaked in saturated solution of sodium 
« bicarbonate and then with dry cotton-wool mops. After the vagina has 
been cleansed in this way, one end of a loose dressing consisting of a 
yard of gauze folded lengthwise in four and soaked in glycerin of borax, 
ichthammol 5 per cent in glycerin, eucalyptus oil 5 per cent in glycerin, 
or glycerin with some other antiseptic in non-irritating strength is 
pushed up through the speculum to lie in the posterior fornix, while the 
remainder lies loosely in the vagina with one end projecting from the 
vulva to facilitate removal the following morning. The principle of this 
method of treatment is to encourage that outpouring of discharge which 
seems to be nature’s method of expelling the gonococcus. 

Endocervical The question arises whether or not it is advisable to apply any medica- 
app ications me nt to the cervical canal. Some workers would leave it alone, fearing 
that interference here may precipitate salpingitis. This has not happened 
in my experience, so it appears to be safe if done carefully. Moreover, 
endocervical applications seem to have proved very useful. The canal 
should first be cleansed by swabbing, and for this purpose a uretb.ro- 
scopic swab seems to be more suitable than one on a Playfair’s probe. 
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because being thinner it is less likely to scrape the mucous membrane 
roughly or to act as a piston driving secretion through the internal os. 

In any case, to avoid the latter action, the swab should be inserted by 
a twisting motion. 

The multitudes of medicaments that have been advocated for applica- Choice of 
tion to the endocervical mucosa in gonorrhoea make the choice of a medicament 
suitable one difficult. Some authorities, more especially in the past, 
have prescribed chemicals in such concentrations as to be caustic; 
others have recommended the actual cautery. Whatever may be done 
in chronic stages of gonorrhoea, such methods are not desirable in the 
acute disease. Not only do they fail to destroy gonococci in the depths 
of the tissues, but they cause necrosis of the mucous membrane and 
make it a good breeding-ground for secondary organisms. Whatever 
application is chosen should therefore be non-irritant. I have used 
mercurochrome since 1923, when I found that, as judged by inspection 
through a urethroscopic cannula, even a 25 per cent solution did not 
seem to be unduly irritant to the vagina of young children. The strength 
used as a routine measure to the cervical mucous membrane has been 
10 per cent. It has been used for the cervical canal and vagina by the 
following method, which was first elaborated for patients who could not 
have the help of a medical attendant or a nurse more often than once or 
twice a week. After the cervical canal has been cleansed, a urethroscopic Method of 
swab soaked in the solution of mercurochrome is twisted into it and left application 
there, while with another swab on a Playfair’s probe the fornices and 
as much of the vaginal wall as possible are painted with the same solu- 
tion. The swab in the cervical canal is changed for a new one and the 
second swab left there for a few minutes. The application is made every 
five to seven days. Although it cannot be claimed for the method that 
it destroys gonococci in the deeper parts of the mucous membrane, it 
does penetrate well, and the high concentration insures prolonged action 
before the antiseptic has been diluted by secretions to a non-bactericidal 
strength. 

Between sittings the patient douches daily at low pressure with a mild Douching 
lotion, such as potassium permanganate 1 in 8,000 to 1 in 4,000, 
acriflavine 1 in 5,000, mercuric oxycyanide 1 in 8,000, or dettol 1 per 
cent, until the discharge is no longer soiling the clothes. It is a mistake 
to continue douching too long, and as soon as the discharge has abated 
it can be carried out much less often, say every other day at first and 
then at lengthening intervals. Between douches a medicated pessary, 
such as acriflavine, 1 in 500, or 1 per cent ichthammol, can be inserted 
daily or a vaginal tablet of devegan or stovarsol pushed far up into the 
vagina one to three times a day. Devegan and stovarsol contain the same 
arsenical compound that is used so successfully against Trichomonas 
vaginalis, and either is a very convenient adjuvant remedy in the treat- 
ment of gonorrhoea of the female. 

R. S. Statham considers that the mercurochrome solution should not 
be stronger than 1 per cent. His method is to apply this daily to the 
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cervix and vagina while the latter is fully stretched with a fenestrated 
speculum. He strongly deprecates endocervical applications and undue 
douching. On the other hand, L. Brady considers a 20 per cent solution 
a perfectly safe strength of mercurochrome for application to the 
endocervix and has reported a number of satisfactory results from the 
use of mercurochrome in this concentration twice weekly. He has not 
seen any harm follow the applicator charged with the dye sliding 
through the internal os to the fundus. He also paints the whole vaginal 
portion of the cervix with the same solution. Another application for 
which good results have been claimed by many writers is an acridine 
dye combination with arsenic which is known in Germany as favadin 
and sold in Britain as mesodinc. It is injected very slowly into the 
cervical canal each day with a special syringe. The dose is increased by 
0-5 c.c. from 0-5 c.c. to 3 c.c., provided that irritation docs not follow. 

(h) Chronic Gonorrhoea 

The problem is similar in principle to that in chronic gonorrhoea of 
the male; the cause lies in failure of the tissues to develop an adequate 
resistance to the gonococcus and/or in inefficient drainage of one or 
more foci. If the gonococcal complement-fixation reaction is not strongly 
positive several weeks after the onset of the attack, a suitable vaccine 
should be given on the lines already discussed. It is particularly in 
chronic gonorrhoea in females that malarial treatment has been 
successful. 

Drainage With regard to drainage, foci in and around the urethra can be dealt 
with by the cautery as already mentioned. The cervix is a far more 
difficult problem. Obvious retention cysts on the os, Nabothian follicles, 
can be opened by the cautery, and linear cauterization of the mucous 
membrane of the cervical canal is claimed by many workers to act well. 
L. E. Burch splits the cervix sagittally in order to convert a closed canal 
into an exposed surface. He advocates this treatment particularly in 
pelvic inflammation. 

Diathermy Before any operative procedure is adopted diathermy to the cervical 
canal is worth a trial. My experience of diathermy in acute gonococcal 
cervicitis at the St. Thomas’s Hospital V.D. Clinic was at first disappoint- 
ing. As gonococci could be cultivated from the secretions immediately 
after prolonged sittings, it did not seem likely that the hypothesis of its 
action — destruction of gonococci by the heat generated in the tissues — 
was being borne out by practice. Recently, however, the method was 
reinvestigated there by J. W. McLaren, and the results (not yet pub- 
lished) in chronic gonorrhoea appeared to be very satisfactory. Possibly 
the mode of action in these cases was by improving drainage. 

Bartholinitis . Bartholinitis may subside under local fomentations. If an abscess forms 
it can be incised, but a better plan in most cases is to puncture it with a 
hollow needle attached to a syringe, to aspirate the contents, and to 
inject either colloidal silver or a 1 per cent mercurochrome solution. 
The aspiration may have to be repeated, but it has the advantage over 
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incision that it allows the patient to get about and does not necessitate 
any local treatment at home. The same method of treatment may be 
applied to peri-urethral abscess. The treatment of infected Skene’s 
tubules has been described above (see p. 28). 

Salpingitis generally necessitates rest in bed, fomentations to the lower Salpingitis 
abdomen and hot douching, or more prolonged application of heat 
within the vagina by the Elliott applicator or by diathermy. Operative 
measures are rarely necessary. 

In proctitis Clements and Hughes found that irrigation with acri- Proctitis 
flavine solution, 1 in 5,000, was far more effective than irrigation with 
potassium permanganate, whereas Brunet and Salberg recommended 
suppositories of 2 per cent silver protein, one being inserted after each 
motion and before going to bed. Recently I have found painting the 
lower end of the rectum and of the anal canal with a 10 per cent 
mercurochrome solution better than any of these methods. 

(4) — Tests of Cure 

The determination of cure of gonorrhoea is even more difficult in 
women than in men. The following procedure seems to embody the 
best of the many methods recommended by different workers. It is 
assumed that treatment has been continued for some weeks after 
urethral and rectal discharges have been free from inflammatory 
products and that specimens from the cervical canal and vagina have 
been negative in respect of gonococci. 

After suspension of treatment in cases that are still uncured gonococci 
may appear on the surface only intermittently and then without giving 
rise to any obvious signs, and it is naturally important to take specimens 
of cervical secretion at the times when they are most likely to be on the 
surface. It is well known that this is about the time of menstruation Influence of 
and it is usually recommended to take specimens just before or just ^secretion 
after the period. Recent work by F. Schmidt-La Baume and by H, 

Wendeborn has shown, however, that if specimens are taken during the 
period (on the second or third day) a substantially higher percentage of 
positive results will follow than when they are taken just before or just 
after it. 

At the first sitting, besides taking specimens for microscopical examina- 
tion and culture, it is a good plan, as in the case of men, to take blood 
for the gonococcal complement-fixation test. Specimens for micro- Collection of 
scopical and cultural tests should he taken from the urethra, cervical s J }ecimens 
canal, posterior fornix, and rectum; and for the cultures plates are much 
better than tubes. Much depends on the care and thoroughness with 
which the specimens are taken, especially for the cultural test. It should 
be remembered that in most cases at this stage gonococci are very scanty, 
and a perfunctory rub of the platinum loop or the cotton-wool swab 
over the surface may easily result in a negative finding, whereas a 
careful spreading of secretion (with the loop or the swab repeatedly 
recharged) in such a way as to make use of the whole area of 
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culture medium may result in the appearance of a few colonies of 
gonococci. 

The gonococcal complement- fixation reaction should be negative, and 
slides and cultures should show the absence of gonococci, and the 
urethral and rectal specimens should show the absence of pus cells, 
before a provisional opinion is given that probably the infection has 
been eradicated. Then after an interval of three months it is a good plan 
to repeat the tests at three successive menstrual periods. 

Complement - The chief difficulties in pronouncing a cure arise when the blood 
^reaction reaction, having been found positive at the first sitting, does not diminish 
in strength, especially when there is a persistent cervicitis. In such a case 
the only thing to be done is to double or treble the tests, sometimes 
trying the effect of introducing an irritant, such as Lugofs iodine solu- 
tion, into the canal and taking specimens the following day. If these 
additional efforts to unearth the gonococcus still fail, my own view is 
that the patient can safely be regarded as non-infections. 


7.- YULY OVAGINITTS IN CHILDREN 

(1) — Clinical Picture 

578.] In an acute attack the vulva is considerably reddened and lender, 
and greenish-yellow discharge pours from the vagina. The soreness 
may be so great that the child is reasonably comfortable only when 
her legs are held wide apart and a cooling lotion is kept applied to the 
labia. Soon, however, the acuteness of the inflammation dies down, 
and the discharge become only slight and muco-purulent. After a 
further period it may disappear, to reappear intermittently in a way 
which causes all who are experienced in the vagaries of this disease to 
be very cautious over pronouncement of cure. In most cases the disease 
does not reach higher than the vagina, but in a very small proportion 
it has been known to cause pelvic complications and even fatal peri- 
tonitis. Proctitis is common, but metastatic complications seem to be 
rare. 

(2) — Course and Prognosis 

The course of the disease is usually prolonged. D. Kathleen Brown 
found in 46 cases attending to completion of treatment at Guy’s 
Hospital that the average duration was 67 weeks, with a minimum of 
17 and a maximum of 204. At the Children’s Home for this disease at 
Waddon, Surrey, the average duration of residence of 35 cases dis- 
charged as cured was 3 1 weeks, which included 8 weeks under observation 
after suspension of treatment. These figures may suffice to show the 
need for caution in prognosis respecting the duration of an attack of 
gonococcal vulvovaginitis. 
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(3) — Diagnosis 

By no means all cases of vulvovaginitis in children are gonococcal. 

Brown found in a series of 292 cases that the ratio of gonococcal to 
non-gonococcal was I to 1*5. In the non-go nococcal the infecting 
organisms in most cases were streptococci, staphylococci, B. coli , and 
diphtheria bacilli; dirt and threadworms also were responsible in some 
instances. A. C. Ruys in an elaborate bacteriological research of 161 
cases found only 28 to be gonococcal. In twelve with severe purulent 
discharge influenza bacilli were isolated, and in a number of others the 
cause was traced to foreign bodies. Probably the percentage of gono- 
coccal cases in this series was lower than the average (Brunet and 
colleagues found 79 per cent of 241 cases to be gonococcal), but the 
figures show the need for careful bacteriological tests before a diagnosis 
is made. 

(4) — Treatment 

The intractability of this complaint and the distress and trouble to Prophylaxis 
which it gives rise justify very great care over its prevention. All adult 
women suffering from gonorrhoea and having the care of children 
should be instructed most carefully to cleanse their hands after attend- 
ing to themselves and before attending to any child. Needless to say, 
no female child should be allowed to sleep in the same bed with anyone 
suffering from gonorrhoea, and all toilet articles used by the latter 
should be kept strictly separate. In institutions in which female children 
are housed it is a mistake to rely only on inspection on admission and 
negative bacteriological tests; in this way many institutions have been 
canght out by epidemics of vulvovaginitis. The only safety lies in a 
regime based on the principle that every child is possibly a gonococcus 
carrier and therefore a danger to other children through its towels and 
any article which may come into contact with its ano-genital area. Such 
articles should be kept rigidly separate, and temperatures should not 
be taken anywhere- in that part of the body. 

While the inflammation of the vulva is severe and the parts are very Curative 
tender, attempts should not be made to apply any local treatment other 
than sitz baths for the sake of cleanliness and perhaps cooling lotions 
as the child lies in bed with the legs apart. Later, when the inflammation 
has died down, the practitioner is faced with the difficulty of choosing 
from a multitude of remedies which have been recommended by 
different authors, and it is possible here to state only the principles on 
which to choose the method. Whatever local application is made to the 
vagina ought to reach the vault, since it is useless to apply remedies to 
the lower half of the canal, leaving the gonococcus to flourish in the 
upper half. When the discharge is acute, the simplest plan is to douche 
the vagina through a soft catheter passed gently as far up as it will go. 

The lotions can be any of those recommended for douching in gonor- 
rhoea of adults. After douching it may be useful to introduce some silver 
E.M. vol. vr d 
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preparation in a form likely to stick to the wall of the vagina, e.g. 10 per 
cent silver protein (protargol) in glycerin, introduced on a Playfair 
probe. 

A very convenient method of introducing remedies into iho vagina 
with or without previous douching is by Menulas tubes. These arc glass 
tubes so arranged that by removing a cork at one end, applying a 
rubber bulb to the other, and passing the open end well up into the 
vagina the contents can be expelled very easily in such a way that 
the medicament reaches every part of the vagina. Various mixtures are 
supplied in the tubes, those used by myself with good effect being the 
‘lactic acid’ and the ‘glucose’ applications. Both contain lactic, acetic, 
boric, and tartaric acids with aluminium acetate and glycerin, while the 
‘glucose’ formula contains in addition 5 per cent glucose. The medica- 
ment is in a form which insures prolonged action. 

Another method which is often successful is to pass a large endoscope 
tube as if for urethroscopy and to paint the cervix and vault of the 
vagina with 10 per cent mercuroehromc solution. In carrying out this 
treatment, which is done twice weekly, it is important to verify by 
inspection that the whole surface has been painted, because large 
sections can easily be missed. 

Brunet and his colleagues trained the parents of their patients to pass 
an endoscope tube daily and to syringe 2 per cent mercuroehromc 
solution against the cervix. 

Many workers leave the urethra alone, but at the Waddon Home it is 
painted daily with one of several remedies applied on an orange-stick. 
The drugs used are such as 5 Lo 10 per cent mercuroehromc solution; 10 
per cent protargol in glycerin; neo-reargon, dry; acr ill a vine, 1 in 1,000 
to 1 in 500; acriflavine bougies. 

On the use of vaccines opinions differ here as much as in gonor- 
rhoea of adults, but the same principles seem to be applicable (see 
p. 17). 

Recently a number of workers have claimed good results from injection 
of the hormone oestrin, on the principle that it stimulates the develop- 
ment of an adult type of mucous membrane in the vagina, and this 
is supposed to resist invasion by the gonococcus. D. Nabarro and 
A. G. Signy (1935) obtained the best results with 1,000 to 2,000 inter- 
national units injected daily, or an initial dose of 10,000 units by 
injection followed by a daily dose of 4,000 units by mouth; later they 
found that injection of oestrin was unnecessary, equally satisfactory 
results following the oral administration of from 4,000 to 6,000 units a 
day from the start. Other workers do not appear to have seen good 
effects from this form of treatment. It goes without saying that attention 
to the general health is of the greatest importance in the management 
of this very troublesome complaint. 

Rectal gonorrhoea should be treated on the same principles as in the 
adult (see p. 31). 
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(5) — Tests of Cure 

Tests of cure carried out after suspension of all treatment require 
cultural and microscopical examination of a number of sets of specimens 
from the vagina, urethra, and rectum. At least three sets taken at 
intervals of a week should be quite negative before the child is sent 
away on probation for three months, when another set should be taken. 
If these are negative, another period of probation to be followed by a 
final test should be recommended. 
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i.-DEFINITION 

579.] Gout is characterized by acute, subacute, or chronic outbreaks, 
inflammatory or allergic in nature, affecting connective tissues, especi- 
ally articular cartilages, and associated with disordered metabolism 
most obviously shown by an abnormally high level of uric acid in the 
blood. The uric acid in the form of sodium biurate tends to be deposited 
in tissues which have been in any way damaged and which therefore 
have a lowered pH, commonly described as increased acidity. Such 
deposits are most frequent in the cartilage of the joints or ear and, 
though at first microscopical, they sometimes attain a large size in the 
hands and feet. These deposits or tophi are popularly termed ‘chalk 
stones’, because they tend to ulcerate through the skin and discharge a 
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white chalky material which is composed of needle-shaped crystals of 
sodium biurate with sometimes a small proportion of calcium phosphate 
or carbonate. 


2.-AETIOLOGY 

Gout is much more common in males than in females and is very rare 
in women before the menopause. Though exceptional cases have been 
recorded in early infancy, it seldom occurs before the age of twenty, and 
then is related to a strong gouty inheritance. The first attack most 
frequently occurs between the ages of thirty-five and fifty. 

Hereditary influences are present in between 50 and 75 per cent of the 
cases; the mother may transmit the condition without being obviously 
affected. 

Some occupations conduce to gout, notably those providing oppor- 
tunity for habitual consumption of alcoholic liquors of the heavier 
kinds: thus there is a high incidence among inn-keepers, brewers' 
draymen, butlers, and cellarmen. It is also common among those who 
eat a large amount of meat, for example butchers, and -possibly a 
related fact— has been reported as a result of liver therapy in anaemia. 
Those whose work entails the risk of plumbism are also liable to be 
attacked, for example painters, plumbers, and compositors. 

The influence of alcoholic liquors varies, burgundy, champagne, port, 
beer, and stout being more liable to cause gout than the lighter wines 
and spirits. 

Injury may precipitate an attack in a gouty subject, and recently 
American authors have called attention to the incidence of gout after 
surgical operations. 

The majority of attacks, particularly the earlier ones, occur in the 
spring; as the disease becomes established a second attack in the autumn 
frequently occurs, and in the later stages attacks may occur at any time, 
though more often in winter than in summer. 

Strenuous exercise is often the cause of an acute attack owing to the 
excessive production of endogenous uric acid as a result of muscle 
metabolism (see below). 


3.^PATHOLOGY 

The generally accepted view is that gout is a disturbance of purine meta- 
bolism marked by excess of uric acid in the blood and its deposition in 
the tissues. Purine bodies are derived from the nucleo-proteins, which 
are constituents of the nuclei of cells. Meat extracts and glandular 
substances, such as pancreas (sweetbread), liver, and brains, are rich 
in purine bodies, but eggs are free and milk nearly so. The purine bodies 
in the food are the source of what is termed exogenous uric acid, but 
on a purine-free diet uric acid will still be present in the blood, being 
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derived from the metabolism of muscles and the breakdown of leuco- 
cytes and other tissues. This is termed endogenous uric acid. 

The nucleo-proteins of the food are changed in the course of digestion 
into nucleosides, which are conveyed to the liver by the portal vein and 
there converted by the action of an enzyme into amido-purines. These 
undergo further change into oxy-purines, xanthine, and hypoxanthine, 
which may in turn be broken down into uric acid. Only a fraction of 
the ingested purines appears in the urine as uric acid; of the remainder 
some may be changed into simpler substances by bacterial action in 
the intestine and by the liver. It is probable that urea rather than uric 
acid is the chief end-product of purine metabolism. Any disorder of 
digestion may lead to the absorption of unchanged purines in quantity 
beyond the capacity of the liver to metabolize completely. Purine 
metabolism is readily disturbed, and disturbances leading to excessive 
formation of uric acid may be due to indiscretions in diet, abuse of 
alcohol, fatigue, unaccustomed exercise, and other factors generally 
regarded as liable to cause gout. 

The amount of uric acid in the blood of normal persons varies between 
2 and 3*5 mgm. per 100 c.c., of which about 2 mgm. are endogenous. The 
figures show slight variation according to the method of analysis used, 
but that of Folin (1933) is now generally accepted as the standard. The 
saturation point is slightly over 10 mgm. per 100 c.c., a level which is 
rarely reached in gout though met with in leukaemia, eczema, some 
febrile conditions, and some forms of nephritis. On a purine-free diet 
the amount is generally about 2 mgm. per 100 c.c.; more than 3-5 mgm. 
in women and 3-7 mgm. in men should be regarded as abnormal and 
suggestive of gout. A lower level may occasionally be found even in 
acute attacks and is not uncommon between attacks in the early stages 
of the disease. 

There is a close relation between the excretion of uric acid and phos- 
phoric acid, both being products of nuclear metabolism; this may, how- 
ever, be varied by the mobilization of uric add which has been stored in 
the tissues. 

Uric acid is generally present in the blood in organic combination with 
thyminic acid and in this form is apparently excreted much more easily 
than when combined with sodium in the form of sodium biurate. It is 
in this form that it is deposited in the tissues. 

The fact that the proportion of uric acid in the blood may be much 
higher in leukaemia and other diseases than is usual in gout indicates 
that increased formation of uric acid is not the only aetiological factor 
in gout. The view that failure in the functions of the kidney of a specific 
kind plays a part is generally accepted. It has been shown that the rate 
of excretion of uric acid in gouty patients is below that of ordinary 
individuals on the same diet. Garrod demonstrated that in many cases 
the average daily excretion of uric acid by gouty subjects between the 
attacks was less than normal, which he regarded as 8 grains a day, and 
was frequently far below this figure. Even during the early stage of 
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acute attacks, when the urine was loaded with urates, the average excre- 
tion of uric acid was less than normal but tended to increase as the 
attack subsided. 

Other less understood factors play a part, for the level of uric acid in 
the blood may be high without exciting an attack; one person may have 
a level of 4 mgm. per 100 c.c. and an acute attack, whereas another 
may have a level of 6 or 7 mgm. without any obvious discomfort; with 
the onset of the acute symptoms the level falls, to rise again as the 
attack subsides. 

Talbott and his co-workers have demonstrated variations in the meta- 
bolism of water and salts immediately prior to an attack. The amount 
of uric acid in the blood is increased during and after an attack, and 
tophi may diminish in size or even disappear after a severe or prolonged 
attack. Jennings’s work shows that uric acid is absorbed from the 
tissues and excreted under the action of sodium salicylate or of cin- 
chophen. Once formed in the body uric acid does not appear to undergo 
further changes, but is either excreted by the kidney or deposited in the 
tissues, from which it may be reabsorbed and excreted. 

In leukaemia and febrile conditions, in which hyper- uricaemia occurs, 
the excess of uric acid is derived from metabolic changes; in leukaemia 
it is derived from the breakdown of leucocytes and is therefore endo- 
genous, whereas in gout the excess is probably purely exogenous and 
derived from the food. Whether this fact is of any importance it is difficult 
to say. The important distinction is that in gout the excess of uric acid 
is deposited in the tissues, whereas in the other conditions it continues to 
circulate in the blood until it is excreted. 

Although it is obvious that an excess of uric acid from the food plays 
a part in the production of gout, there are two other possible factors. 
First, whereas in the normal subject any excess is quickly excreted, 
in the gouty patient the power of the kidney to excrete uric acid is 
certainly impaired; this is probably the essential pathological factor. 
It may be argued that the impairment in function is secondary to 
damage to the kidney caused by the need to excrete more than the 
normal amounts of uric acid, but the balance of evidence is in favour 
of the view that the defect is primary and in some cases certainly 
hereditary. There is some evidence that the excretion of uric acid and of 
other metabolites, such as urea, may be separate and distinct functions, 
but this as yet lacks proof. The second possibility which should be 
considered is that a metabolic derangement in the liver or other parts 
of the body may lead either to an excessive production of uric acid or 
to its presence in the circulation in a form which can be less readily 
excreted than the normal. As mentioned above, uric acid is more 
readily excreted in organic combination than in the form of sodium 
biurate. 

To explain the deposition in the tissues, which is the characteristic 
feature of gout, Ebstein’s hypothesis has been generally accepted. He 
held that necrosis of the fibrous tissues was the primary change and 
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that urates were precipitated from the tissue fluids owing to a change 
in the pH, a lowered alkalinity, set up by these necrotic changes. Garrod 
found ulceration of the cartilage of the great-toe joint in 80 per cent of 
persons over thirty years of age who had not had gout, which may 
explain why this joint is so often attacked. It may further be noted that 
gout usually affects the parts in which the circulation is most sluggish, 
namely, the extremities, and also that it is at the time in the twenty-four 
hours when the circulation is most sluggish that the attacks typically 
occur. 

There is some evidence that the end-products of disordered metabolism 
may act in a similar way to those foods which induce attacks of urtic- 
aria, asthma, and the like in susceptible subjects. This allergic effect 
depends upon the tissues being sensitized in such a way that an excessive 
reaction is produced by even minute doses of specific toxins. If such 
an hypothesis proves to be correct, the articular symptoms of gout 
would be of much the same character and induced in the same way as 
those of serum sickness or possibly intermittent hydrarthrosis. 

On this hypothesis the connective-tissue cells, and especially those of Deposition 
cartilages, may have an inherited sensitivity or may be sensitized by ^rntein 
the long-continued absorption of certain toxins, and under these con- joints 
ditions a dose of toxin may set up an allergic reaction with the symptoms 
associated with gout. In the resulting small areas of necrosis the excess 
uric acid in the blood is deposited, forming tophi or superficial incrusta- 
tions of sodium biurate in the articular cartilages. These necrotic areas 
can be recognized in radiographs as clear areas or erosions in the 
articular ends of the bones, entering into the affected joints, especially 
those of the great toe and fingers. The poor blood-supply and slow rate 
of circulation in the cartilage are probably the most important factors in 
determining the site of gout, and the liability of the great toe to injury 
and the weight it has to bear are contributory factors. Gout is not 
due to the local action of an infective agent, but sodium biurate 
may be deposited in joints which have been damaged by bacterial 
action. 

Sir William Roberts demonstrated that sodium salts diminished the Solubility 
solvent power of a fluid for sodium biurate. The solvent power of pure 
water is 1 in 1,000, but that of a solution of salts in the same proportion 
as present in blood serum is 1 in 10,000, and solutions of sodium salts, 
whether alkaline like the carbonate or neutral like the chloride, have 
the same effect. His view that uric acid was normally present in the 
blood as a quadriurate which became converted into the less soluble 
biurate by interaction with the alkaline carbonates is no longer accepted, 
and it is believed that uric acid in the blood is normally in organic 
combination, from which it is separated by the kidney. In gout a pro- 
portion of the uric acid is present as sodium biurate, which is relatively 
insoluble and readily thrown out of solution in the presence of salts of 
sodium. Potassium salts appear to retard this precipitation slightly. 

Synovial fluid and cartilage contain the highest proportion of sodium 
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salts; fibrous tissue, blood and lymph come next; and the quantity in 
the organs is much less. This accounts for the fact that the biurate is 
precipitated in the joint tissues, whereas the muscles, brain, liver, and 
spleen are not affected. The synovial fluid, being relatively stagnant, 
provides other conditions favourable to precipitation. The freer circula- 
tion of blood and lymph in other fibrous tissues favours reabsorption 
of uratic deposits when the proportion of uric acid in the blood is 
reduced by excretion. The synovial fluid has frequently been found to 
be laden with crystals of sodium biurate, which tend to be deposited in 
those parts of the joint which have been damaged by wear and tear or 
other form of injury. 

A lowered pH (increased acidity) of the tissues also appears to favour 
precipitation, a fact which explains why damaged or necrotic areas are 
the chief sites of uratic deposits. 

The deposition of crystalline sodium biurate in the tissues may take 
place without giving rise to any symptoms and is not the cause of acute 
attacks of gout. The idea that it is the mechanical effect of the crystals 
which causes pain has been generally abandoned. Articular cartilage 
may be found incrusted with uratic deposit at necropsy when there 
have not been any symptoms during life, and tophi frequently form in 
the cartilage of the ears without the patient being conscious of their 
presence until they attain some size. 

The influence of chronic lead poisoning upon gout has been referred 
to on page 38. It is less often seen now than formerly, but in the last 
century the association was well marked in the south of England, 
though rare in the north. Oliver noted that workmen from the south 
developed it if they migrated to the north. Probably lead accelerated 
the development of gout only in those with an hereditary or acquired 
predisposition to the disease and most likely by interference with the 
renal functions. 


4 -CLINICAL PICTURE 

The classical type of acute gout is marked by sudden onset, most often 
in the great toe in the early attacks, later in the tarsus, ankles, knees, 
fingers, or wrists: the other joints are seldom attacked acutely. The 
affected joint is swollen, and deep red or reddish purple in colour; 
sometimes slight oedema is present but the tenderness is too extreme 
to justify testing for this; pain is severe, often excruciating, the tempera- 
ture is generally a little raised, and the urine scanty and high coloured. 
The first attack may last only a few days; but as the disease gains a firm 
hold on the tissues of the victim the attacks may last several days, or 
one may follow another affecting different joints in turn, and this 
may go on for several weeks. In the absence of a definite history of 
previous attacks it may easily be mistaken for rheumatic fever; slight 
desquamation may occur over the affected joint, which is not met with 
in rheumatism. 
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Photograph and radiograph of same hand from case of advanced tophaceous gout showing extensive necrosis of bone giving place to deposits 
of sodium biurate, in index finger there is calcification, as shown by greater density of shadow. Clear areas are well seen at base of proximal 
phalanx of fifth finger and typical small erosions in middle phalangeal joint of middle finger. There is \ery little osteophyte formation 
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An attack often occurs when the victim feels in the best of health, but 
there may be vague premonitory symptoms, dyspepsia, constipation, 
headache, depression, and a characteristic irritability of temper: very 
often the attack comes on in the early hours of the morning when the 
circulation is sluggish. The first attack is usually followed by a period 
of freedom for one, two, or more years. If the warning has been heeded 
and the mode of life altered accordingly, many years may elapse before 
a fresh outbreak, which may be brought on by some other illness or an 
accident. 

A chronic type is now more frequent than the acute form and may be chronic form 
confused with rheumatoid and other forms of arthritis. It is insidious 
in onset, attacking generally the small joints of the hands or feet, the 
ankles, or wrists; pain is less acute and may be very slight. The phalangeal 
joints when affected are often spindle-shaped or the whole digit may 
be slightly but uniformly swollen and often dusky red in colour. The 
disease progresses slowly and relentlessly with extensive deposition of 
uric acid in the damaged tissues, the cartilage becomes eroded, necrotic 
changes in the bones follow, and the joints become completely dis- 
organized, often resulting in a knobby bulbous appearance with much 
distortion; successive attacks of acute gout will produce similar results 
(see Plate I). 

Tophi are among the most characteristic features of gout. They are Tophi or 
nodular swellings formed by the deposition of sodium biurate in the chalk stones 
tissues and are most common in the cartilage of the ear or at the margin 
of the joints and in ligaments, tendons, and bursae, less frequently in 
other tissues such as the skin and conjunctiva. They may be present 
in the ear without any history of an attack of arthritic gout, but more 
often they do not appear until the disease is well established. The skin 
over them is often bluish or violet, and through it the whitish chalky 
formation may be detected. In long-standing cases they may reach a 
large size and cause much deformity and crippling. The skin sometimes 
gives way and the tophus may be shelled out leaving only a slight scar; 
this most frequently occurs in the ear. When the larger ones break 
through in the neighbourhood of the joints, a purulent discharge loaded 
with crystals of the biurate follows and the resulting ulcer takes long 
to heal. 

All nodular swellings of the terminal phalangeal joints are apt to be 
regarded as ‘chalk’ by the public but quite erroneously, since Heberden s 
nodes, the commonest form of such nodular swellings, are not in any 
way related to gout, but are a form of osteoarthritis. A radiograph 
will clear up any doubt, the nodules being translucent if of sodium 
biurate but opaque if bony. Heberden’ s nodes, however, are at first 
synovial cysts and at this stage will be translucent to X-rays. 

Gout, being a general and constitutional disease, has manifestations Constitutional 
other than articular; it may involve the connective tissues in any part dlsorders 
of the body and give rise to the symptoms characteristic of fibrositis 
due to any cause; lumbago is perhaps the commonest form, and in any 



Bursitis 


Associated 

disorders 

Eczema 

Glycosuria 

Asthma 


44 GOUT [vol. vi 

case of persistent fibrositis an estimation of the blood uric acid may 
throw light on the cause and be a valuable guide to treatment. 

Bursae, owing to their synovial content, are peculiarly liable to be the 
seat of gouty attacks. The precipitation of sodium biurate is favoured 
by the high concentration of uric acid in the synovial fluid and by its 
high content of sodium salts. The deposition may be associated with 
an acute inflammatory attack or may take place imperceptibly. The 
olecranon bursa is the most frequently affected and may attain a large 
size (see Fig. 1). It has been said that four out of live cases of olecranon 

bursitis are gouty; 
the tophi can usually 
be distinguished by 
sight through the 
thin outer coverings. 
The bursa which is 
often present over 
the great-toe joint, 
inflammation of 
which is the cause of 
the common bunion, 
may also be the seal 
of gouty inflamma- 
tion, but at this 
site inflammation is 
often regarded as 
gout without any 
Fig. 1 . — Olecranon bursitis due to gout; elbow-joint other evidence of the 
also affected and tophaceous deposits around radial disease. Tendons and 
tuberosity \ . 

ligaments, especially 

where they are bathed with synovial fluid, as in the vicinity of joints, 
are also often the seat of tophaceous deposits. 

Many constitutional disorders of metabolic origin have been attributed 
to gout, but it is safe to assume that in the absence of raised blood uric 
acid the metabolic error is of a different nature. Dermatoses often 
described as eczema may be associated with a gouty constitution, and 
high levels of blood uric acid may be found in these conditions, which 
therefore call for treatment on the same lines as for gout (Schamberg 
and Brown; Luff). 

Glycosuria is occasionally found in gouty persons, but it is doubtful 
if it has any specific relation; Willcox laid much stress upon the fact 
that the removal of a focal infection in such cases is sometimes followed 
by disappearance of glycosuria. 

Asthma has been described as a form of irregular gout but does not 
present any characteristic features in the gouty. Gout in one generation 
has been known to be followed by asthma in the next, and gout again 
in the following generation, which is interesting in view of the possibility 
of allergy as an aetiological factor in gout. Allbutt noted the occurrence 
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of gout, migraine, and eczema in different members of the same 
family. 

Disorders of digestion are common in patients subject to gout and Dyspepsia 
generally take the form of heartburn with acid eructations. There is 
usually some degree of chronic gastric catarrh and the acidity is attri- 
buted to hyperchlorhydria, although this is by no means always present. 

I have found by analysis of the stomach contents after a test meal that 
free hydrochloric acid is usually absent in such cases and that the 
hyperacidity is due to organic acids — butyric, lactic, or acetic — resulting 
from the fermentation of food in the stomach. Falkenstein (1904) con- 
cluded that the absence of free hydrochloric acid favoured bacterial fer- 
mentation, and that in such circumstances, the nucleo-proteins in the food 
not being properly digested, the production of uric acid was increased. 

In cases of hypochlorhydria he advocated the administration of hydro- 
chloric acid with meals both to assist digestion and to reduce the gouty 
tendency, and I can confirm the value of this method of treatment. 
Dyspepsia with hypochlorhydria is also sometimes associated with 
chronic fibrositis, which may itself be a form of gout. 

Formerly gout was believed to affect the heart and to cause palpitation Diseases 
and even anginal pain, especially if an acute attack was ‘suppressed’. 0 {i}culatcrv 
This view is no longer held, though such symptoms may occur as a result system 
of dyspeptic disorders associated with gout or of excessive indulgence 
in the pleasures of the table — popularly supposed to be the failing of 
the gouty man. Pericarditis may be met with in cases of gout associated 
with advanced nephritis but is due to uraemia and not directly to gout. 

Other evidences of cardiac or arterial disease which may be met with 
in long-standing cases of gout are not in any way different from those 
due to the effect of chronic hyperpiesia associated with renal disease. It 
is important to note that the blood-pressure, both systolic and diastolic, 
in the earlier stages of gout is generally low and does not become raised 
until the effects of reduced renal efficiency begin to show themselves. 

It is important to watch the blood-pressure and to guard against the 
developments which a rising pressure may indicate. Allbutt stated that 
the subjects of frank gout were not more subject to atherosclerosis than 
other persons of equal age, and there is certainly no definite evidence that 
gout exercises any morbid influence directly upon the heart and arteries. 

Paget described ‘gouty phlebitis’ and stated that it often occurred in Phlebitis 
different parts of the same vein at the same time and had a marked 
tendency to relapse; the condition has also been called ‘phlebitis 
migrans’ on account of these characters. It is not unlikely that gout 
may attack the outer coats of the veins as it attacks other fibrous tissues 
such as the nerve sheaths. Such a condition would be more likely to 
yield quickly and completely to anti-gout treatment than phlebitis due 
to other causes, and the treatment should certainly be tried in any case 
of phlebitis in which there is reason to suspect the presence of gout. 

Gouty persons are also supposed to have a proclivity to the formation 
of clots in the veins apart from phlebitis. 



GOUT 


[VOL. VI 


46 


Ocular 

diseases 


Renal disease 


Gravel and 
calculi 


Anomalous 
cases in young 
subjects 


Conjunctivitis andiritis have been described in goul; it is not unusual to 
find minute tophaceous deposits beneath the conjunctiva, even when 
absent elsewhere, and Garrod found deposits in the sclerotics. Glaucoma 
has also been attributed to gout. In all these conditions, if gout is sus- 
pected, the diagnosis should be verified by examination of the blood to 
ascertain if the level of uric acid is above the normal. 

The association of gout with renal disease has long been recognized, 
and a form of chronic nephritis is sometimes spoken of as "gouty 
kidney’. Levison held that gout could not develop unless a renal lesion 
were present. Luff found, among sixty-seven cases of granular kidney 
not known to have had gouty attacks, uratic deposits in one or more 
joints in thirty-one; Norman Moore gave similar figures, but the view 
based on these observations that gout is due to inability of the kidney 
to excrete all the uric acid formed in the system is insufficient to explain 
the problem. Allbutt noted a marked increase in the blood uric acid in 
some cases of nephritis without any outbreak of gout. Roberts observed 
that the coincidence of gout with renal disease was much more common 
among hospital patients than among the well-to-do, among whom 
even chronic gout might run its entire course without any sign of renal 
disease; but the absence of symptoms cannot be taken as proof that 
nephritis does not exist. 

Uric-acid gravel and calculi are often associated with gout, and 
paroxysms of gravel may alternate with the arthritic attacks. This may 
occur even if the actual excretion of uric acid is less than the normal, 
for the precipitation depends not on its concentration but on a low 
specific gravity and lack of pigment in the urine; these characters favour 
the deposition of uric acid and are frequently met with in the gouty 
between the arthritic attacks. This is not peculiar to gout; the so-called 
cayenne-pepper sediment in the urine is not uncommon and is often 
met within childhood. I have known stone in the kidney in one genera- 
tion followed by severe gout in the next. 

Gout occurs rarely in young people of either sex without any hereditary 
influence or obvious dietetic fault; it is associated with a high level of 
blood uric acid and the formation of tophi. These cases are probably 
due to some inborn error of metabolism and are resistant to treatment; 
two such cases have come under my notice, a young male, a lifelong 
teetotaller, and a hospital nurse in the thirties also an abstainer. Allbutt 
has recorded a case with tophi in a boy aged ten. 


5.— PROGNOSIS 

In uncomplicated gout the prognosis is favourable provided that the 
habits of life conducive to the disease are corrected, and then the victims 
often reach a good old age. After the first attack a long interval may 
occur and there may even be no recurrence. When the hereditary 
influence is marked, however, this can hardly be anticipated and the 
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usual experience is that attacks recur at yearly intervals. The strictest 
attention to the mode of life is essential, but in some cases, in spite of 
every care, the attacks become more frequent, and fresh joints are invaded 
and become stiffened and deformed, often with enormous tophi. Gout 
is rarely the actual cause of death; but the case may terminate in 
nephritis or arterial degeneration, or in thrombosis or embolism. Some 
of these events were formerly described as retrocedent gout. 


6.-DIA GNOSIS AND DIFFERENTIAL DIAGNOSIS 

The typical paroxysm of acute gout should not present any difficulty Blood wic 
in diagnosis, but the acute form is now much less common than the 
subacute, recurrent, and chronic forms. Detection of a raised level of 
blood uric acid, which should be tested for in every doubtful case, or 
the presence of definite tophi in the cartilage of the ear or in the neigh- 
bourhood of the joints furnishes the only unmistakable evidence, but 
even here there are possible pitfalls; in rare instances tophi may be 
composed of calcium phosphate and free from sodium biurate, and these 
do not point to gout; they are opaque to X-rays and may thus be dis- 
tinguished from those due to sodium biurate, but, especially in long- 
standing cases, calcium carbonate and phosphate may be mixed with 
the deposits of the biurate. High levels of blood uric acid may occur in 
eczema and have been regarded as evidence of a gouty origin. Even 
higher levels are seen in leukaemia and are then due to entirely different 
causes; in these conditions tophi do not form, for reasons which have 
been discussed on page 40. 

Acute gout, especially if affecting one or more of the large joints, may Diagnosis 
be incorrectly diagnosed as rheumatic fever: relief may follow the use 
of salicylates in both conditions. The great toe is not invariably the feyer 
first joint to be attacked in gout. The blood uric acid in the early attacks 
may not be raised above normal limits and tophi will not form until, 
it may be, years after the initial attack. A history of previous attacks of 
arthritis, generally of sudden onset and short duration and affecting 
as a rule only one joint, with complete remissions and absence of cardiac 
involvement, should suggest gout; sweating is more prominent in rheuma- 
tism. Careful inquiry into the family history is necessary in view of the 
importance of heredity in gput. 

Rheumatoid arthritis may he closely simulated, especially by gout 
affecting one or more of the phalangeal joints; the X-ray appearances 
may be a guide, but clear areas and sharply outlined erosions at the 
margins of the joint occur in both conditions; a more important dis- 
tinction is that rarefaction of the bones is more marked and extensive 
in rheumatoid arthritis. 

Gonorrhoeal arthritis of one joint may simulate gout closely, and 
diagnosis will depend on discovery of the cause. 

Gout may be the precursor of osteoarthritic changes, especially in the 
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fingers, knees, and hips or may supervene upon such changes already 
existing from other causes. 

Inflamed bunions are often mistaken for gout, but careful examination 
should make the diagnosis clear; an investigation of the blood uric acid 
will help. 

Chronic villous synovitis of the knee-joints of women in middle life, 
usually of endocrine origin, may be due to gout or at least associated 
with a relatively high blood uric acid. By the usual methods of estima- 
tion, anything above 3-5 mgm. per 100 c.c. is high in women, although 
in men the normal limit may be slightly higher. 


7-TREATMENT 
(1) — General and Spa Treatment 

For the acute paroxysm there is still no remedy to compare with 
colchicum. There are many favourite prescriptions and forms of adminis- 
tration and it is the basis of many of the proprietary medicines and 
‘gout’ pills. The following is a useful formula but may be modified as 
desired: 

Colchicum wine - - 15 minims 

Sodium salicylate - - - - 15 grains 

Potassium bicarbonate - - - 30 grains 

Peppermint water - - - to 1 11. ounce 

This dose should be given every 2 hours for two or three doses; with 
successive doses the interval should be increased to 3, 4, and 6 hours, 
and continued three or four times a day until the attack has subsided. 
Blue pill followed by a saline aperient in the morning is desirable at the 
outset. In long-standing cases potassium iodide 5 grains may be added 
to the colchicum mixture and the sodium salicylate reduced or omitted; 
magnesium sulphate is a useful addition in some cases, especially in 
constipated or plethoric patients. 

In the chronic and irregular forms of gout, and particularly for relief 
of the neuralgic pains which are sometimes due to fibrositis of gouty 
origin, a pill containing colchicine is convenient, such as the following: 

Colchicine (or colchicine salicylate) - V J (T to - H l <r grain 

Extract of nux vomica - - - - i grain 

Extract of hyoscyamus - - - - £ gra in 

Extract of chamomile - - - - 1 g ra in 

for 1 pill. 

Dose: one pill three times a day after meals for 2 or 3 weeks. 

^ One of the effects of sodium salicylate or aspirin, which may be useful 
in milder cases as an alternative to colchicum, is to reduce the level of 
blood uric acid, and this must be remembered when testing. In 100 
consecutive cases of clinical gout in which the blood uric acid was 
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estimated only three showed a normal or subnormal level, and inquiry 
revealed that in two of these uric acid eliminants had recently been 
taken. 

Cinchophen and its modifications are among the most potent drugs 
for the elimination of uric acid. They must, however, be regarded as 
dangerous, cases of serious and fatal disease of the liver having been 
recorded from their use even in small amounts; the recognition of these 
effects is largely the result of Reichle's work. When, however, colchicum 
seems ineffective or there are objections to its use on any ground, 
cinchophen may be tried, a dose of 7y grains three times a day being 
given for two or three days followed by an interval twice as long; the 
drug, administered in a tablet or cachet, should be followed with half 
a tumbler of water in which 20 or 30 grains of sodium bicarbonate or 
potassium bicarbonate have been dissolved. The addition of glucose 
appears to lessen the risk of toxic action on the liver. Recent work by 
Jennings appears to indicate that sodium salicylate is quite as effective as 
cinchophen and free from its drawbacks. (See also Liver Diseases.) 

For the relief of the inflamed joints the most useful local application Anti- 
is kaolin poultice (antiphlogistine) which should be applied in a thick p r oglstme 
layer and changed every 24 hours or more often. 

A hot bath for the affected limb containing about half a pound of Hot baths 
washing soda to a gallon often gives relief. Washing soda may also be 
used in a lotion with belladonna or opium; the joint should be swathed 
in cotton-wool or absorbent gauze with an outer layer of oil silk or 
jaconet; the lotion is mixed with an equal quantity of hot water and 
poured gently on to the gauze, repeating as often as necessary to keep 
it wet. The following is a useful formula, sodium bicarbonate being less 
irritating to the skin than sodium carbonate: 

Sodium bicarbonate - - 180 grains 

Tincture of opium - - - - 1 fl. ounce 

Liniment of belladonna - 2 fl. ounces 

Distilled water - - - - to 8 fl. ounces 

In spite of treatment on these lines attacks may follow rapidly one Spa 
upon another with intervals of only a few days perhaps for two or three tieatment 
months, and in such cases spa treatment holds out the best prospect of 
relief if a suitable mineral water is chosen (see pp. 594, 596, and 597). 

For the treatment of gout it is obvious that the drinking of an appro- 
priate mineral water will be of more importance than its external 
application. The choice of a spa will, therefore, be made from two 
aspects. In the plethoric and possibly constipated patient with a sluggish 
hepatic function, the waters possessing a mild purgative effect due to 
sulphur or sulphates will present advantages, for example those of 
Harrogate, Llandrindod, and Strathpeffer. Many of these, however, 
contain a substantial amount of sodium chloride, which Luff regarded 
as contra-indicated in gout, and Roberts held that gouty persons should 
avoid springs the activity of which is due to the presence of sodium 
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salts. In other cases in which the excess of uric acid is due to in- 
efficiency of renal rather than of intestinal or hepatic function, the 
diuretic waters of low mineralization, such as those of Buxton or Bath, 
are preferable and are perhaps more generally useful in gout except 
in the plethoric type. In gouty fibrositis the external use of mineral 
waters by douching, massage, and packs is of considerable value. 
Whether at spas or elsewhere the free action of the skin should be 
promoted by the use of vapour, Turkish, or hot-air baths. 

Between the attacks, which in many cases occur only in the spring 
months, much may be done by attention to a proper regime. Regular 
action of the bowels is of great importance, but should be secured by 
diet and exercise rather than by laxative drugs. At the same time a 
periodical blue pill or dose of calomel every two or three weeks is 
beneficial and should be followed by a saline purge in the morning. An 
ample amount of water should be taken habitually, and half a pint or 
more, hot or cold, should be drunk on rising. To this may be added when 
necessary a small amount, not more than 20 or 30 grains, of a saline, 
such as magnesium sulphate. Weak tea may be taken instead of water 
if preferred but without sugar or milk. A popular custom is to add 
Epsom salts, as much as will lie on a sixpence, to the morning tea: a 
mixture of sulphates is sometimes better than the single one, and there 
are many preparations on the market to choose from. The habitual use 
of alkalis has often been advocated as a means of preventing gout, but 
Roberts stated that he gave potassium bicarbonate and potassium 
citrate repeatedly for as long as three or four years and in doses sufficient 
to keep the urine alkaline, and yet the arthritic attacks recurred with 
apparently unabated regularity. Lithium salts, piperazine and thyminic 
acid have been extensively used, but it is improbable that they exert 
any solvent effect on uric acid in the body, and the reason for their 
beneficial action must be sought in some other direction. Many patients 
are convinced of their value from their own experience. 

Exercise is important and should be systematic but moderate. The man 
living a sedentary life in a busy office or commercial house who takes 
his exercise in the form of two or three rounds of golf on Saturday and 
perhaps Sunday as well may find the products of muscular metabolism 
thus induced more than his organs can deal with, and his gout will be 
increased rather than diminished; moreover, the gratification of the 
hunger and thirst induced by exercise on such lines may play a part in 
neutralizing otherwise beneficial effects. 


(2)— Diet 

On the subject of diet the popular view is to avoid red meat and 
alcohol, but this is a very rough and ready plan and by no means always 
sound. A reasonable reduction all round is a good rule for all who are 
getting on in middle life. 

The glandular organs, liver, kidneys, and sweetbreads, should be 
avoided; meat soups and meat that has been twice cooked or prepared 
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with rich gravies, seasonings, and other accompaniments should also 
be forbidden. Meat may otherwise be taken in moderation; there is no 
reason for preferring white meat to red except that it is usually more 
digestible, but this is not invariably the case. 

Recently Lockie and Hubbard published an investigation into four Fat and 
cases of gout in which the inclusion of a high proportion of fat in the carbo ^ rate 
diet increased the severity, duration, and frequency of attacks, whereas 
a restriction of fat and increase of carbohydrate appeared to make the 
attacks clear up more rapidly. This observation is of great importance; 
a diet based on Lockie and Hubbard’s findings may be prescribed with 
advantage and at least with the assurance that it can have no harmful 
effect. 

Meat should not be taken at more than one meal, and a meatless day 
once a week is advisable. Milk, butter, eggs, and cheese, in moderate 
amounts, are free from objection. 

Fish is not so innocuous as is often supposed; plaice, sole, and whiting Fish 
are generally safe, and other white fish may be taken in moderation, 
but herrings, salmon, other fat fish, and shellfish, with the exception of 
oysters, should be avoided. 

An ample supply of green vegetables should be taken, and when Vegetables 
possible a proportion of them should he eaten raw in the form of salads: and f rmts 
the old prejudice against root vegetables, including potatoes, is un- 
justifiable, for they are definitely beneficial. The same applies to fruits, 
though idiosyncrasy must be taken into account; strawberries provoke 
an allergic reaction in some people, others find them beneficial; the 
same also holds good for other fruits. If citrus fruits suit the individual, 
lemon squash and orangeade are among the best beverages for daily 
use. 

On account of the influence of sodium salts in lessening the solvent Salt 
power of the serum for sodium biurate, common salt should be limited 
to the amount used in cooking; if it is thought necessary one of the 
substitutes may he employed for table use. 

Alcohol should be avoided by most sufferers from gout, and it must he Alcohol 
left to the experience of the practitioner to decide what exceptions, if any, 
may be made. Beers definitely produce gout, though an occasional glass 
of light lager may be taken with impunity. Of wines, burgundy, cham- 
pagne, and port are the most dangerous to the gouty and should all be 
prohibited. The light wines are tolerated by some, but not by all; a sound 
claret is perhaps the safest, and if taken in the continental fashion, 
diluted with a feebly alkaline mineral water, one glass of claret, dry 
Graves, or Moselle may generally be taken without harm. Spirits are 
by no means so free from harm as is popularly supposed and should be 
allowed only if really required; some patients find that gin suits them 
better than whisky. Tea and cocoa are free from objection; so is coffee in 
moderation, but overmuch black coffee should be avoided. The fact 
that caffeine and theobromine are purine bases led to their being 
regarded as sources of uric acid, but they are methyl purines which are 



GOUT 


[VOL. VI 


52 

not converted into uric acid in the body. Not less than three pints of 
fluid should be taken in the day, and most of this should be water, weak 
tea, lemonade, and the like. 

(3) — Treatment of Retrocedent Gout and Special Conditions 

Retrocedent or metastatic gout was frequently described in the past, 
but is now rarely diagnosed. The term was applied to attacks of severe 
pain and vomiting, sometimes to faintness occurring during an acute 
attack of the ordinary type, especially if the patient was exposed to 
cold, generally or locally: the attacks were believed to be due to con- 
gestion of the internal organs. Cerebral congestion and often apoplexy 
were attributed to the same cause. The treatment of such conditions 
must be carried out on lines appropriate to the symptoms; the treatment 
suitable for acute gout is seldom indicated. 

The treatment of gouty fibrositis, neuritis, sciatica, and phlebitis is 
described under the appropriate titles. It must be carried out with due 
regard to the general principles described above. 
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Reference may also be made to the following titles: 


CHANCROID LYMPHOGRANULOMA INGUINALE 


l.-DEFINITION 

( Synonyms . — Granuloma venereum; granuloma inguinale; ulcerating granu- 
loma of the pudenda; tropical granuloma; chronic venereal sores; ser- 
piginous ulceration of the groins) 

580.] Ulcerative granuloma is a mildlyinfectivedisease of venereal origin, 
characterized by granulomatous ulceration of the genito-inguinal 
regions, chronic and progressive in its course without any tendency to 
spontaneous healing. 


2-AETIOLOGY 

Geographical It is a disease of the tropical and subtropical regions of the world. It is 
istri ution endemic in southern India, southern China, northern Australia, North 
and South Africa, countries of South and Central America, and the 
southern States of North America. De Vogel reported an epidemic 
Incidence prevalence of this disease in Dutch New Guinea. The coloured races 
Race of the world seem to be more susceptible than the white. The greatest 

Age incidence of the disease occurs during the period of early adult life and 

middle age, although its occurrence has been reported in a few sexually 

54 
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CLINICAL PICTURE 


inactive children. The disease is slightly commoner in women than in Sex 
men. 

In the majority of cases the disease is acquired by sexual contact. Mode of 
Extragenital infections occu r as in svnhilis _ ill .uju IiTuWu i lram ™i™ion 

The aetiology of the diseasients are thin and anaemic. m Donovans 

intracellular organisms in tbmmonerin women than in men. It is chad or s anisms 
lesion, first reported by Doexcessive formation of hard fibrous tissied 
by others, appears to havemme sequestered by the rapid formation ;11, 
and Baskara Menon among ns 

in culture, but there does n< 
garding the nature of these 
oculation of these organism 
not succeeded in reproducir. 



3.—MO 

Histological examination of 
small-celled infiltration of the upper part of the c o rium and ^'the 
papillae, with elongation of the interpapillary epidermal processes. 
Blood-vessels are abundant. In the older lesions there is much formation 
of fibrous tissue. Suppuration, caseation, and giant-cell formation are 
absent. Donovan organisms may be seen in clusters inside the endo- 
thelial and mononuclear cells. 


4-CLINICAL PICTURE, COURSE, AND PROGNOSIS 

The incubation period is stated to vary from two to eight days. In the Incubation 
targe majority of male patients there appears to be an initial genital 



id) {b) 

Fig. 2. — {a) Ulcerative granuloma of both groins; {b) nodular type of ulcerative 
granuloma which has spread from penis to groin 


lesion. This primary lesion is usually single, indolent, and not indurated, Primary 
and consists of a granulomatous base and a slightly elevated edge. In lesion 
women it is difficult to observe or elicit the history of a primary lesion. 

The sore may behave in one of several ways. It may heal spontaneously 
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Granuloma 


Spread 


Nodular 
dry type 


and break down again into a typical granuloma. On the other hand, it 
may gradually develop into a spreading granulomatous ulcer (sec Fig. 2). 

Very often, after a circum- 

1 VK7UN cision has been performed 

on account of the persist- 

By R. V. RAJAM, M.B., M.S., cncc of thc sorc ’ a S ranu ' 

^ loma develops in thc 
Medical Omen TO Venereal D« drcumcisto „ w ;, und 

Government General Hospita w|Mtcver |hc modc of 

onset thc fully developed 
EFIN ITION - - granuloma is easily recog- 

ETIOLOGY - - - nized. The disease has a 

predilection lor warm 
[ORBID ANATOMY - - and moist surfaces, thc 

LINICAL PICTURE, COURSE, AN! b ° i "? "><= 

’ ^ penis, groin, ingumo- 

1AGNOSIS AND DIFFERENTIAL l scrotal folds, and scrotum 

— in thc male; the crura of 

Fig. 3. — Granuloma of vulva, perineum, and c ^°nS, labia, fourch- 

perianal regions ’ cite, and vagina ill thc 


Fig. 3. — Granuloma of vulva, perineum, and 
perianal regions 


female; the perineal and 
perianal regions in both sexes (see Fig. 3). The disease spreads through 
contiguous tissue and by auto-inoculation of opposing surfaces. In 
about 4 per cent of my 


cases the mucous mem- 
brane of the mouth was 
affected in addition to the 
genital and groin lesions 
(see Fig. 4). The disease 
spreads very slowly, tak- 
ing years to cover a large 
area (see Fig. 5). There is 
a partial attempt at heal- 
ing, but the scar tends to 
break down again. 

Three clinical types of 
the disease may be recog- 
nized; 

(i) The nodular dry type 
is the commonest both 
in men and women. It 
is characterized by a 



painless granulomatous 

area raised above the Fig. 4.— Granuloma involving lips and cheek. This 
general level of Te prttat had lesi ° ns “ 


rounding skin, studded with nodular, sometimes papillomatous, dry 
granulations with an irregular or serpiginous outline. 
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(ii) The ulcus molle type is commoner in women than in men. The Ulcus molle 
ulcer is large and spreading, with a depressed base, thin edges, and a 1yj3e 
glazed moist pale-red surface almost devoid of granulations. This type 

is very painful and is accompanied by a considerable amount of 
offensive discharge. The patients are thin and anaemic. 

(iii) The sclerotic type is commoner in women than in men. It is char- Scleiotic type 
acterized by the early and excessive formation of hard fibrous tissue. 

Islands of active disease become sequestered by the rapid formation of 
fibrous tissues, and break- 
ing down of the scars is 
frequent. In the male the 
penis may become de- 
formed, contracted, and 
sometimes buried in the 
scrotum. In the female 
pseudo - elephantiasis of 
the clitoris and labia is 
fairly common. The 
vagina may become sten- 
osed or obliterated. The 
urethra, bladder, cervix, 
and rectum are never 
involved, even in long- 
standing cases; but heal- 
ing of a granuloma of 
the vestibule or of the 
perianal region may result 
in stenosis of the urinary 
J meatus or of the anal 
orifice respectively. The 
lymphatic glands are not 
involved. In the majority 

of cases the general health is unaffected, but in a few long-standing 
cases, especially in women, a severe degree of anaemia may develop. 

The duration of the disease varied from two months to twenty-one 
years in my series of 350 cases. 

The prognosis is good as regards life. In early cases a cure can be Prognosis 
assured with injections of antimony compounds. In chronic resistant 
cases the patient may develop a secondary anaemia which may cause 
death. 



Fig. 5. — Granuloma of 10 years’ duration with 
pseudo-elephantiasis of penis, which is turned 
downwards and backwards towards the 
perineum 


5-DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

This depends upon the presence of the characteristic granulomatous 
ulceration with slow development and chronic course, occurring pre- 
dominantly in the warm and moist areas of the genito-inguino-anai 
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regions in both sexes; upon the constant demonstration of the Donovan 
organisms from the exudate; and upon the therapeutic response to anti- 
mony compounds. The Wasscrinann reaction is negative. Ulcerative 
granuloma may, however, be wrongly diagnosed as one of several con- 
ditions occurring in the same site. 

The gummatous ulcers in tertiary syph ilis have a characters! ic punched- 
out appearance. The diagnosis is confirmed by a history of primary and 
secondary syphilis, a positive Wasscrmann reaction, and a favourable 
response to antisyphilitic treatment. 

Ulcus molle is an acute painful affection. The regional inguinal glands 
are enlarged, with a tendency to suppuration. Ducrcy’s streptobacillus 
can be demonstrated from the scrapings taken deep from the edge of 
the ulcer. The intradermal test with dmelcos antigen is positive. 

Lymphogranuloma inguinale is an affection primarily involving the 
lymphatic glands of the groin and iliac region, characterized by the 
development of multiple iistulae, and associated with constitutional 
disturbance, malaise, fever, and arthralgias. The gen it o-a no-rectal syn- 
drome of lymphogranuloma may easily be wrongly diagnosed as ulcer- 
ating granuloma. Involvement of the rectum, perirectal infiltration, rectal 
stricture, and a positive Frei’s intradermal reaction will distinguish the 
former from the latter. 

Malignant ulceration of the genitalia and the groins is diagnosed by 
the age of the patient, the stony hard nature of the malignant growth, 
the rapid spread, the histological picture, and the absence of response 
to antimony compounds. 


6-TREATMENT 

As the disease is considered by the majority of observers to be venereal, 
prophylaxis consists in abstinence from irregular sexual unions, especi- 
ally in tropical and subtropical regions. 

The specific action of antimony compounds has been recognized ever 
since Aragao and Vianna introduced the intravenous injection of sodium 
antimonyltartrate in 1 9 13. Later, several aromatic penta valent antimony 
compounds, e.g. stibosan (von Heyden 471), stibenyl (sodium /?-acetyl- 
aminophenylstibinate), urea stibamine (a preparation of urea and 
p-aminophenylstibinic acid), were tried in the treatment of this disease 
and reported to be superior to potassium antimonyltartrate (tartar 
emetic) solution. Stibosan and stibenyl have been superseded by neo- 
stibosan (diethylamine-p-aminophenylstibinate). Williamson and his 
colleagues reported in 1933 excellent results with the trivalent aromatic 
compound of antimony, fouadin, and these observations have been 
confirmed (Raj am, 1934). As in the case of organic arsenicals in the 
treatment of syphilis, it appears that the trivalent antimony compound 
is therapeutically more effective than the pentavalent series in this 
disease. 

The advantages of fouadin over other preparations are as follows: 
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(i) the drug is in a ready-made stabilized solution for direct use from 
the bottle; (ii) it may be injected intramuscularly without causing pain; 

(iii) the injections can be given at frequent intervals and even daily; 

(iv) immediate after-effects are not observed; (v) the late effects are 
negligible; the commonest complaint is joint pain, which is temporary 
and indicates smaller doses; occasionally a mild jaundice may develop, 
which clears up with cessation of treatment; and (vi) the lesions heal 
rapidly; hence the duration of treatment is shorter than with other 
compounds. 

On account of the great tendency of the lesions to break down the Length of 
treatment should be continued far beyond the period of initial healing. treatment 
A minimum of three to four courses of injections, separated by short 
intervals of rest from treatment, should be instituted. A series of 12 to 
18 injections of fouadin, starting with 1*5 c.c. and increasing to a maxi- 
mum of 5 c.c., given on alternate days, constitutes a course. 

In a small percentage of cases the disease recurs in spite of or during 
treatment and becomes resistant to any form of antimony. Different Other forms 
kinds of protein shock therapy (T.A.B. vaccine, dmelcos). X-ray ex- °f therapy 
posures, radium, and diathermy have been tried in these resistant cases 
with varying degrees of success. 

Any mild antiseptic dressing may be applied to the granulomatous Local 
lesions. 

Patients who are run-down and anaemic from long-standing disease General 
require treatment in hospital, nourishing food, and tonics. 
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FILARIASIS 


1 -DEFINITION AND AETIOLOGY 

( Synonym . — Draeontiasis) 

581.] Guinea-worm disease or draeontiasis is met with in certain tropical Geographical 
and subtropical parts of Asia, Africa, and South America. The disease dlstributm 
is not evenly distributed over these continents, hut occurs in patches 
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among groups of primitive people who are careless or indifferent in 
regard to the purity of the water they drink. Sporadic cases of the 
disease crop up in other parts of the world, but these have in most 
instances been imported from endemic centres. 

The symptoms associated with the disease arise during the parturition 
of the female worm, Dracunculus medinensis. This long thin worm, 
measuring about two and a half to three feet in length and about one- 
sixteenth of an inch in diameter, is a parasite which lives chiefly in the 
subcutaneous tissues of infected persons. It has been known from 
very early times and was probably the fiery serpent which afflicted 
the Children of Israel in the wilderness. 

Classification The worm is a member of the superfamily Filarioidca (Weinland, 
of worm 1858; Stiles, 1907). It has recently been separated from other filarial 
worms and placed in the family Kuelleborniidae (Faust, l c U0), Leiper 
having re-named it Futlebontius iwdinensis (1926). 

The _ When the female guinea-worm has reached maturity it takes up a 
of ihe lUOn position near the surface of the body of the infected person with its 

guinea-worm head directed towards the skin. The worm at this stage is an elongated 
muscular sac filled with minute active embryos, which number approxi- 
mately three millions. The embryos are contained in a thin tubular 
uterus, which is suspended or floats in a liquid within the muscular 
body-wall of the worm. This liquid appears to have a toxic effect when 
it is liberated into the tissues of the host by the rupture of the muscular 
wall of the worm in the neighbourhood of its head. The escape of this 
fluid into the tissues of the host causes certain early symptoms of the 
disease (see p. 66) and the formation of a blister over the site of 
the head of the worm. The uterus of the worm prolapses through the 
rupture in the body-wall of the worm, and its open anterior end thus 
comes to lie in the blister fluid. These phenomena together constitute 
the first stage in the parturition of the worm. 


2-LIFE HISTORY OF THE WORM 

embrZsfro The eEnb ryos have to pass their next stage of development in water. 
uterus )S r ° m Some observers credit the worm with the instinct to seek those cutaneous 
surfaces which most frequently come in contact with water and assert 
also that the worm can be stimulated to discharge its young into water 
when this element is brought in contact with its body. Neither of these 
statements is correct. Blisters develop more often in the lower extremities 
than in the upper, although the latter are more frequently in contact 
with water. It can be shown also that the application of cold, not 
necessarily of water, to the surface of the affected area, as for example 
by means of an ethyl-chloride spray, causes the expulsion of embryos 
from the uterus. When cold is applied to the surface of the skin in the 
neighbourhood of the worm, the prolapsed portion of the uterus almost 
immediately fills with a cream-like fluid. If some of this fluid is allowed 
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to fall into water it becomes dispersed, and, if the water is now viewed 
against the light in a test-tube, myriads of minute wriggling worms may 
be seen. They are just visible to the naked eye and can be easily demon- 
strated by a hand lens. The embryo 
is about one-fiftieth of an inch in 
length and one-fifteen-hundredth of 
an inch in breadth at the widest part. 

The body terminates in a very long, 
sharp-pointed, bristle-like tail, the 
function of which will be referred to 
presently (see Fig. 6). 

Fedchenko showed as long ago as 
1870 that the young guinea- worms 
will die in water in three or four days. 

They will not grow or develop further 
unless they can enter the body of 
a minute crustacean called cyclops. 

These cyclops abound in the water of 
wells and tanks in many parts of the 
tropics as well as in other parts of 
the world. A cyclops measures about 
one-twentieth of an inch in length 

and about one-eightieth of an inch in breadth. It is a lozenge-shaped, 
semi-transparent, shrimp-like animal easily seen, when looked for, by 
the naked eye as it swims in water with a jerky movement. 



Fig. 6 — Guinea-worm embryos: 
note long sharp-pointed tail, x 100 



GO «0 


Fig. 7. — (a) Female cyclops with coiled guinea-worm embryos in stomach two 
hours after feeding on them; ( b ) cyclops with guinea- worm embryos in haemocoele 
some days after feeding on them, x 70 

Leiper (1906) was the first to show that cyclops feed upon guinea-worm 
embryos and that the worm enters the body of a cyclops through its 
mouth and not by piercing the hard integument with its sharp tail, as 
Fedchenko supposed. When a cyclops is examined under a micro- 
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scope with a low-power objective, the stomach may be seen suspended 
between the mouth and rectum. A space, the hacmococle, surrounds 
the stomach and lies between it and the transparent, relatively hard 
integument or carapace; when the cyclops is alive the stomach moves 
rhythmically within this space. If guinea-worm embryos have been 
swallowed quite recently, i.e. within (wo hours, they can be seen coiled 
up like a watch-spring within the stomach of the cyclops (see Fig. 7). 
While still held firmly by the tonic contraction of the stomach, from 
time to time an embryo suddenly uncoils; it is then that the sharp- 
pointed tail (used as a fulcrum to effect this movement) exerts pressure 

on the delicate wall of the stomach, which 
is easily perforated; the embryo then slips 
through the opening thus made into the 
hacmococle (see Fig. 7, b). 

When a guinea-worm embryo has passed 
into the hacmococle of a cyclops it can live 
for weeks, indeed for so long as its host 
remains alive. During this period the 
embryo sheds its skin once or twice, losing 
in this process the sharp-pointed tail. The 
young guinea-worm then assumes the form 
shown in Fig. 8. 

The time occupied in these moults depends 
to some extent on the temperature of the 
water in which the cyclops live. At a 
temperature of about 80° F. the moults arc 
in my experience completed in from eight 
to twelve days and a resting period follows. 
According to Lei per, however, the period 
required to complete the development of 
the young guinea-worm in a cyclops may 
be as long as five weeks in the most favourable circumstances. Before 
further development can occur, a change of environment is again 
necessary. This change is effected when a man drinks water contain- 
ing infected cyclops. 

Transfer of Leiper (1906) showed that hydrochloric acid in the concentration 
cyclops to° m P resent human gastric juice speedily kills a cyclops but stimulates the 

man P young guinea-worms within the cyclops to make active efforts to escape 
from the carapace. He advanced this observation as an argument in 
favour of the view that man acquires guinea-worm disease by drinking 
water containing infected cyclops. 

Meanwhile epidemiological evidence collected by a number of workers 
had already made this conclusion more than probable. Powell, for 
example, reported that on April 20th 1902 sixteen gentlemen, inhabit- 
ants of Bombay, went with five servants for an excursion to the 
village of Malad some miles distant from the city. Many people in this 
village suffered from guinea-worm disease. The party remained in 



Fig. 8.— Mature guinea-worm 
larva, possibly female, dis- 
sected from cyclops three 
weeks afterentering haemo- 
coele. Stained with Lcisli- 
man's stain, x 60 
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the village for two days only, but daring their visit drank unaltered water 
from the village well; they then returned to Bombay, a city with a good 
water-supply and free from the disease. On April 2nd 1903, one of the 
party developed guinea-worm disease, another was attacked on May 1st, 
and live others between that date and May 20th. Seven of the twenty- 
one persons in this party were affected. The shortest incubation period 
was 345 days. 


3 -EXPERIMENTAL INFECTIONS 

In 1907 Leiper succeeded in infecting a monkey which had been fed Experimental 
on infected cyclops. Three immature, unfertilized female guinea-worms 
measuring 30 centimetres in length, and two small males 22 millimetres 
long, were found in this monkey when it died six months after it had 
been fed on the cyclops. 

Moorthy and Sweet (1936) infected dogs by allowing them to swallow Experimental 
cyclops which had been infected some weeks previously with guinea- % e g c s tl0n 
worm embryos derived from men. They experimented in all upon 
twenty-eight puppies, but only one of these animals survived long 
enough to permit the full development of the parasites. This animal 
on April 20th 1936, 350 days after the first feed on infected cyclops, 
became restless, refused food, and had a rectal temperature of 104° F.; 
it continually licked its left hind foot, and here a small blister 
was noted. When the blister was opened, the head of the worm was 
revealed, and guinea-worm embryos were collected in the usual way. 

On subsequent dates four other worms were found in various parts of 
the body. 

The majority of the other puppies experimented upon died of inter- Post-mortem 
current disease. Post-mortem examinations, however, were made on 
these animals, but nothing of interest to the experiment was found till experimental 
the last four necropsies. In the connective tissues of these four dogs dogs 
two types of nematode were found. One hundred and thirty-seven 
specimens of a longer type measuring from seven to forty-nine centi- 
metres in length were found, which Moorthy and Sweet recognized as 
female guinea-worms in various stages of development. There were also 
thirty-six shorter worms, almost two and a half centimetres in length, 
which they believed were more or less mature male guinea- worms. 

Their description of both types of worms, though somewhat meagre, 
leaves little doubt that they were guinea-worms. Dr. Moorthy is at 
present engaged on a more complete study of the material he has 
collected. 

It is interesting to note that worms were found in the retro-oesophageal Sites of 
connective tissue in all the four puppies in which worms were discovered. p ^f^mmtal 
In one case worms were detected in the meninges and in another in dogs 
the orbit; more frequently they were found in the thoracic and ab- 
dominal wall and in the extremities. It is also noteworthy that these 
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workers believe that, in view of the fact that it was only in the last four 
necropsies which they made that the worms were found, they may have 
missed them in the earlier necropsies ‘on account of lack of knowledge 
as to just where and how to search 1 . Possibly other workers who have 
failed to find the worms in animals experimentally fed with infected 
cyclops may have overlooked the wotms for similar reasons. 
Experimental Liston, Turkhud, and Bhave, having failed to infect twenty-live 
l men tl ° n °f monkeys ( Macacus sinicus) by feeding them on infected cyclops, re- 
sorted to an experiment on men. On April 5th 1912, five volunteers 
each drank five infected cyclops in water. The cyclops each contained 
one or more embryos which had been fed to the cyclops on March 
24th, so that the young guinea-worms had passed only twelve days 
in the cyclops. On March 18th 1913, 348 days after drinking the 

infected cyclops, one of the volun- 
teers developed a very small blister 
on the dorsum of his right foot. The 
development of the blister was asso- 
ciated with the usual early symptoms 
of the disease. By March 30th the 
blister had assumed the appearance 
shown in Fig. 9. The blister was then 
opened, and a large number of em- 
bryos were collected daily until April 
14-th, when the worm broke. Some 
local swelling and suppuration supervened but eventually subsided. The 
other four volunteers did not show any signs or symptoms of the 
disease. One of the volunteers, however, when his blood was examined 
in October 1913, showed an eosinophilia of 34 per cent. Almost twenty 
years later, while examining his flank on account of a dull aching pain 
which frequently developed in his side after a long railway or motor car 
journey, he found a hard, calcified, pencil-like nodule beneath the skin. 
Early in 1936 — almost twenty-four years after swallowing the infected 
cyclops — an X-ray photograph showed appearances which suggested 
that a guinea-worm had become calcified in the subcutaneous tissues 
of his right flank. 



Fig. 9. — Blister stage in experimental 
infection with guinea-worm disease 


4.-CLINICAL PICTURE 

(1) — Early Symptoms 
(a) Onset 

The onset of the disease is often sudden. 

Illustrative A man, aged about forty years, was feeling perfectly well when he 

case awakened in. the morning. In accordance with his usual practice he left 

his house, bare-footed, to attend to the calls of nature and was returning 
home about eight o’clock in the morning, when he suddenly became ill. 
He felt giddy and faint, his foot swelled rapidly, becoming hot and painful, 
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and a shotty lump developed between his toes near the sole. An Indian 
doctor was summoned, who suggested that the patient had been bitten 
by a poisonous snake; the patient, however, had neither heard nor seen 
a reptile. Some three hours after the onset of the illness J was called in 
consultation to see the patient, who was then in bed feeling very ill. His 
face was swollen, particularly below the eyes and around the lips and ears. 

These parts were also slightly cyanosed. His pulse was slow and irregular 
and his heart-sounds were feeble. During this medical examination the 
patient fainted, but he soon recovered. A cold clammy sweat broke out 
on his forehead; he felt thirsty and later vomited but gradually became 
more comfortable. Meanwhile he complained of intense itching of the skin, 
and urticarial wheals appeared in various parts of his body. 

Intense urticaria, fleeting oedemas, a fluttering pulse, giddiness, pallor, Allergic 
sickness, thirst, and collapse presage the onset of guinea-worm disease. s ^f/ omsat 
Fairley (1924) discussed these early symptoms in detail and, in addition 
to the case described above, which he saw with me, mentioned 
another patient with asthmatic symptoms which were immediately 
relieved by an injection of adrenaline. 

Fairley suggested that 'perhaps the symptom complex is allergic in Cause of 
nature’, but ‘on the other hand that the clinical features maybe equally s y™P toms 
explained by the direct action of helminthic toxins on the autonomous 
nervous system’. I have seen two cases, one a boy stung by a wasp, 
the other a young man stung by a number of honey-bees, in whom 
very similar symptoms — urticaria, oedema, fluttering pulse, nausea, 
pallor, and thirst — came on a few minutes after the stings had been 
inflicted, and depended, without doubt, on the rate at which the poison 
had been absorbed. In guinea-worm disease the toxin is suddenly dis- 
charged into the tissues in the neighbourhood of the head of the 
worm when the body ruptures, there to liberate the gravid uterus 
containing the embryos. 

(b) The Guinea-Worm Blister 

The liberation of this toxin in the neighbourhood of the head of the 
worm results in the development of a blister over the head of the worm. 

The toxic symptoms soon pass off, and may even not be noticed in 
every case of the disease, but a blister forms immediately above the 
head of the worm in almost all cases. Some persons who have been 
infected, however, are quite free from symptoms of any kind. In these 
cases the w r orm dies prematurely, i.e. before parturition, and either 
becomes calcified or is absorbed in the tissues. 

The pathological details of blister formation are described and well Development 
illustrated in a paper by Fairley and Liston (1924). The blister when °f^ ister 
first visible is small, but gradually enlarges, forming a dome-shaped 
projection. In a few days it may be from one to two inches in diameter 
(see Fig. 9). The removal of the superficial horny layer of the skin 
covering the blister reveals a yellowish gelatinous base consisting of 
fibrin infiltrated with inflammatory cells and containing a number of 
guinea-worm embryos. When this gelatinous layer has been removed. 
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a glistening, red, granulating, almost circular surface is revealed. In the 
centre of this surface a small ivory-white object is generally visible, the 
head of the worm, and protruding from one side near the head a white, 
diaphanous, membranous, collapsed tube about one-thirtieth of an inch 
in diameter may be seen. This is the prolapsed uterus of the worm. 

(c) Detection of Worm 

Palpation in the neighbourhood of the blister may reveal the presence 
of the long, thread-like guinea-worm lying in the subcutaneous tissue 
beneath the skin and extending from the blister in a tortuous fashion 
afoot or more away from it. Sometimes the worm is detected by palpa- 
tion before the blister is formed, for cases occur in groups of men, and 
the presence of a worm or worms may be suspected and discovered in 
the absence of any symptoms. Patients have told me that they have 
noticed the worm moving in the tissues, but in such cases as I have been 
able to observe the worm occupied the same position for a period of a 
week or more before it reached maturity. There is certainly no active 
traversing of the tissues such as is well known to occur in the case of 
certain other filariae, for example Loo ioa and Acmithocheiloncnui 
perstans. 

While living in the tissues the worm causes little or no reaction till 
it reaches maturity, when the blister forms. In rare instances there 
are deep-seated abscesses containing a blood-stained, purulent fluid 
associated with the macerated remains of a guinea-worm. 

(d) Sites of Blisters and Number of Parasites 

Guinea-worm blisters may occur in any part of the body, but are far 

more frequent on the lower extremities than elsewhere; Fairley (1924) 
recorded 218 blisters on the legs in an examination of the site selected by 
252 worms. Of these 218 blisters, as many as 108 developed on the feet, 
92 on the leg, and 1 8 on the thigh. An upper extremity was the site chosen 
in 14 cases and the trunk in 11. Rarer sites for the blister are the scrotum, 
the penis, the vulva, and the tongue and mouth. The skin of the scalp, 
neck, or face is seldom the site of a blister. 

More than one guinea-worm may be present in a patient at the same 
time. In the town of Ranebannur in the Deccan, India, in March 1915, 
among 202 cases seen there, 127 had one worm only, 44 had two, 1 1 had 
three, 7 had four, 4 had five, 4 had nine worms, and six, seven, eight, 
ten, and twenty-four worms were detected at one time in individual cases. 

(e) Infection of Water-Supply by Patient 

The sufferer repairs to the village tank or well to draw water for 
domestic purposes or to use it to cool his hot and swollen limb. Here 
he bathes the affected part, probably opening the blister at the same 
time. The cold water stimulates the uterus to contract, and embryos 
thus find their way into the village water-supply. The patient now returns 
to his home, plucking a few leaves from some tree on the way to cover 
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the blistered surface. These are bound to the limb with a piece of cloth, 
while a charm, a peacock’s feather, or some cowries threaded on a 
string and wound round the ankle, completes the dressing. Visits 
may be paid daily to the village water-supply, where the wound may be 
washed and re-dressed, the water-supply being perchance reinfected 
with guinea-worm embryos. 


(2) — Later Symptoms and Complications 

Meanwhile the worm begins to protrude from the wound, and the 


patient is tempted to hasten its 
departure from his body by 
pulling it out gently (see Fig. 10). 
He knows that if the worm 
breaks trouble is in store for 
him, for the charm was applied 
to avert this disaster. On the 
surface of the wound, pyogenic 
organisms flourish. The worm 
is elastic and, when dragged 
upon and released, retracts into 
the channel it has made for 
itself, thus drawing into the 
tissues the organisms upon its 
soiled surface. Little harm 
follows so long as the worm 
remains intact and acts as an 
efficient drain, but, when the 
worm breaks and retracts some 
distance up its canal, free 
drainage is checked by closure 
of the mouth of the sinus. The 



Fig. 10. — Guinea- worm partly extracted; 
note turgid and twisted cephalic extremity 
with delicate uterine tube hanging from 
point posterior to, but near, the mouth 

toxins produced by the bacteria are 


retained within the sinus, and the conditions are established for acute 



inflammation and suppuration, the 
extent and severity of which depend 
on the course of the worm in the 
tissues as well as on the nature and 
virulence of the organisms. When, 
this accident occurs fever almost 
always follows; the lymphatic glands 
draining the area become painful 
and enlarged, the tissues in the 


Fig. 11. — Stage of abscess formation 
after guinea-worm has broken in 
the course of extraction 


immediate neighbourhood of the 
ruptured worm become intensely 
inflamed, and an abscess forms (see 


Infection of 
sinus 


Fig. 1 1). The fever continues till the pus is evacuated either by ulceration 
through the skin or by incision. The abscess or abscesses may be quite 
small, or may be very large and contain a pint or more of pus. 
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Gangrene may set in, and, in rare eases, amputation of the limb may 
be necessary to save the life of the patient. This stage of the illness 
may last for weeks or even months. 

Joints in the neighbourhood of the inflammatory process may become 
involved, and ankylosis of joints and contractures of the muscles may 
cause permanent injury. The ankle-joint and the knee-joint are most 
frequently affected. In villages heavily infected by the disease there may 
be patients compelled to walk on their toes because of ankylosis of the 
ankle-joint in the extended position. 


5-TREATMENT 

Fortunate is the patient who succeeds in extracting the worm complete 
without breaking it. This may be accomplished in the course of a week 
or two. The usual practice is to pull out a small portion of the worm 
daily and roll this bit round a stick or piece of cloth, retaining it under 
the dressing till the worm is removed. 

(1) — Treatment by ‘Tumri Wallas’ 

In many parts of India, where the disease is common, there is a type 
of barber surgeons called 'tumri wallas’ after the instrument they use 
in extracting the worm. They are sometimes known as ‘naru wallas’ 
(‘guinea-worm men’) because they arc skilled in removing guinea-worms 
through incisions made in the skin either before or after the blister has 
formed. Their method of procedure is to locate the course of the worm 
by careful palpation; then, placing the affected limb or part in a suitable 
position, with the muscles relaxed, they pick up a piece of skin directly 
over the worm by inserting a needle through it. A small pyramid or 
papilla of skin is raised directly over the worm by lifting the needle 
away from the surface, and an incision is made through and around the 
base of the papilla with a sharp knife or razor, so that a button-hole 
opening in the skin is formed, and a small portion of skin is removed 
transfixed to the needle. After the bleeding has been staunched by 
pressure, a thin layer of tissue, immediately below the skin and directly 
over the worm, is picked up with the needle through the first in- 
cision. This is removed in a similar way to that adopted for the skin 
incision. Layer after layer is cut out till the worm is clearly exposed, 
completely free from overlying tissue. It is then lifted out of the channel 
in which it rests, with the aid of the needle passed under it. Traction is 
now exerted upon either end alternately and this is assisted by massage, 
till a large loop or the whole worm is withdrawn. 

If the whole worm cannot be removed, that part which has been 
extracted is broken off, leaving the head or tail, or both, in the tissues. 
The next procedure is to sprinkle a little oil or water upon the surface 
of the skin around the wound. Then a hollow metal cone open at both 
ends, called a ‘tumri’, is applied over the wound. This instrument 
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measures in length from five to six inches; the diameter of the basal 
opening is about one and a half inches and of the apical opening half 
an inch. The operator now applies his mouth to the apical opening, 
keeping the basal opening firmly applied over the wound. He sucks the 
air out of the cone, producing a marked negative pressure within 
the cylinder. When the operator has nearly exhausted himself with this 
sucking operation, he applies his tongue to the upper opening; a 
moistened finger, generally the thumb, is then rapidly substituted as the 
tongue is withdrawn. In this way a negative pressure within the tumri 
is maintained for some minutes. A mantra or incantation may be 
delivered during this period of waiting. Often a second suction with 
the mouth is repeated, and massage may be applied to the skin around 
the wound, while a negative pressure is maintained within the tumri. 
In a few minutes more the finger is removed from the apex of the 
tumri, air enters, and the instrument is removed. A mass of blood clot 
now lies on the wound, in which the parts of the worm which had not 
been removed during the first part of the operation will be found. No 
deception is practised by these £ tumri wallas’, though this was maintained 
by Mirza (1929). They are exceedingly skilled in this operation, but are 
devoid of any modern knowledge of aseptic surgery, so that suppuration 
sometimes follows their operations. 

(2) — Modern Treatment 

The modern treatment of guinea-worm disease closely follows the 
principles of the Indian treatment outlined above. The method of choice 
in treating guinea-worm disease is the ex- 
traction of the worm by an incision through 
the skin (see Fig. 12), much after the 
manner of the tumri walla but improving 
upon his technique by using an anaes- 
thetic injection to relieve pain, by adopting 
aseptic precautions to prevent suppura- 
tion, and by using mechanical instead 
of oral suction. 

This operation, however, may not always 
be practicable, either because the course 
of the worm in the tissues cannot be de- 
tected by palpation, or because the patient 
objects to any surgical procedure. In such 
cases the blister is opened and the worm 
encouraged to discharge its young by 
the application of cold to the skin in the 
neighbourhood of the blister where the 
body of the worm lies; this can be effected by the use of the ethyl 
chloride spray, or ice, or an evaporating lotion. A dressing of lint 
soaked in Wright’s hypertonic saline and citrate solution (sodium 
chloride 5 per cent, sodium citrate 0*5 per cent in water) is then applied. 



Fig. 12. — Patient with 24 
guinea-worms; loop of one 
worm extracted through 
small incision in skin 


Similarity 
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by natives 


Application 
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The wel lint is completely covered with gutta-percha tissue or oiled 
silk, and a bandage is applied. The worm should be carefully extracted 
daily; the portion withdrawn is wrapped round a piece of lint and 
retained beneath the dressing till the whole worm has been removed. 
The posterior extremity of the worm can be readily recognized by its 
hooked termination. Abscesses, if they form, should be opened with 
the usual aseptic precautions. 

The injection of the worm with poisonous substances with the object 
of killing it, or the use of intravenous injections, such as tartar emetic 
or arsphenamine, to cure the disease, are not recommended. 


6 -PREVENTION OF GUINEA-WORM DISEASE 


Possible 

preventive 

measures 


Problem in 
small village 


In small 
town 


The prevention of guinea-worm disease is based on the life history of 
the worm, and preventive measures therefore consist of (ci) the applica- 
tion of measures to secure the protection of drinking-water supplies 
from ingress of guinea-worm embryos, and {b) the removal or destruc- 
tion of cyclops in drinking water. 

The problem is, however, not quite so simple as it at first sight appears, 
because of certain social and economic difficulties which have to be 
overcome in the first instance. For example, in a small village with one 
shallow well yielding a meagre supply of water in the dry season, it 
was found that on an average 40 persons in a total population of 159 
were attacked each year, in some cases repeatedly. Careful estimates 
of the costs of deepening the well to secure a more abundant supply 
of water, and of enclosing it and supplying pumps, cisterns, and taps 
to prevent contamination, worked out at about one- third less than 
the estimated loss incurred as a result of guinea-worm infection. The 
annual cost of the scheme was three times that of supplying water 
under the old conditions — a serious expenditure to persons in the 
economic status of the villagers. In small towns prophylaxis on these 
lines is still more difficult and costly. In one town, with a popula- 
tion of just under 14,000, 11 step wells accounted for 115 cases, one 
tank for 64, and another for 21. None of those who suffered from the 
disease obtained their drinking water from draw-wells. Proposals for 
obtaining a better water-supply could not be carried out for want of 
funds, and even for the enclosure of existing water-supplies it was 
difficult to secure the co-operation of the inhabitants. In any similar 
circumstances it is possible to apply the alternative method of prevention 
mentioned below, namely, to remove infected cyclops from all drinking- 
water or to destroy the cyclops in the wells by means of chemical agents. 


(1)— Removal of Cyclops by Filtration 

It is certainly true that no other water-borne disease can be prevented 
so easily as guinea-worm disease, for cyclops, the intermediary hosts 
of the parasites, are of such a size that they can be removed from the 
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water, thus rendering it safe, by so simple an expedient as filtering it 
through a piece of cloth. The incubation period of the disease, however, 
is so long, almost a year, that the first enthusiasm in adopting so simple 
a measure of ensuring safety is liable to wane before it can become 
effective. It is, however, a means of securing freedom from the disease 
which any individual with understanding can adopt with ease and 
certainty. 

(2)— Destruction of Cyclops by Potassium Permanganate 

Cyclops can be killed in water by potassium permanganate in so small 
a concentration as to produce only a light pink tinge in the water. A Necessary 
concentration of 0*01 gram per litre will generally suffice to killcyclops c ™ centratl0n 
in a few hours. Such a concentration imparts very little taste to the permanganate 
water, and such taste as may be present immediately the salt is added 
passes away if the water is allowed to stand for a short period. Water 
treated in this way is quite safe to drink. But potassium permanganate 
in the concentration mentioned does not appear to injure the eggs of 
cyclops, so that the crustaceans reappear after a period. A well therefore 
which has been made safe by treatment with potassium permanganate 
may become restocked with cyclops and may be reinfected in the course Return 
of a few weeks if guinea-worm embryos are reintroduced. The following ^f^ ectl0n 
experience in the village of Sarsola illustrates these points. A census of permanganate 
the village showed that 39 per cent of the villagers had suffered from treatment 
the disease at some time or another during their lives, and in the year 
in which this experiment is recorded 10*78 per cent of the villagers were 
affected. The water-supply of the village was derived from two draw- 
wells. The protecting wall of one of these wells was dilapidated, and an 
examination of the water in this well showed not only that numerous 
cyclops were present in it but that 38-6 per cent of them were infected 
with guinea-worm larvae. The well was treated on March 16th in the 
usual way with three pounds of potassium permanganate, until a pale 
pink colour was imparted to the water. On March 23rd examination 
of the water of the well failed to reveal any living cyclops. On the 30th 
of the month a large number of daphnia and a few cyclops were found 
in the water. By April 8th the number of cyclops had increased and 
now 5-9 per cent of them contained guinea-worm larvae. An examina- 
tion on April 20th showed a still further increase in the number of 
cyclops and 14 per cent of these were by this date infected with 
guinea-worms. 

The prevention of guinea-worm disease is not essentially a medical Sociological 
problem; the difficulties which have to be overcome in eradicating it 
have mainly a sociological and economic basis and resolve themselves 
into combating the ignorance, the habits, and prejudices as well as the 
lack of co-operation among the primitive people who suffer from this 
disease. 
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1 -DEFINITION 

582.] The word haematemesis is generally applied to the vomiting of 
obvious blood in considerable amount; it does not refer to ‘occult blood’ 
and is seldom applied to ‘coffee grounds’. The event is alarming and 
therefore emphasized and recorded; the amount lost may be much 
exaggerated and is rarely measured; the loss of a pint is a large haemo- 
rrhage. The blood may come from arteries, veins, or capillaries, with 
variations in symptoms; haematemesis is often accompanied bymelaena, 
especially in bleeding from the duodenum. 


2-AETIOLOGY 

Haematemesis, as it occurs in the Dunedin Hospital of about 300 beds, 
was reviewed by Russell Chisholm (1934) who found ten instances among 
756 adult medical admissions in one year, and 100 cases in ten years. I 
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have drawn independently on the records of the Dunedin Hospital for 
the purpose of this article. A survey of recent publications on haema- 
temesis at once shows remarkable discrepancies in its incidence, 
causes, and especially mortality. To take an extreme instance, the 
mortality in a series from St. Thomas's Hospital was ten times as high 
as one collected chiefly at Guy’s Hospital. 

Haemateniesis is not very common, for in the absence of an actual 
breach of surface the stomach does not readily bleed. In chronic 
azotaemic nephritis, for instance, although vomiting may be frequent, 
haematemesis is quite rare; and in purpura and other haemorrhagic 
states in which there is bleeding from many mucous surfaces copious 
gastric haemorrhage is seldom seen. 

The causes of haematemesis may be classified as follows: 

(i) Gastric and duodenal ulceration, acute and chronic. Peptic ulcers 
may also occur at the lower end of the oesophagus or in the jejunum 
after gastro-enterostomy. 

Haematemesis due to peptic ulcer of the stomach, of the first part 
of the duodenum, of the jejunum, and in rare instances of the lower 
end of the oesophagus, is accompanied by melaena. Duodenal is much 
commoner than gastric ulcer, and therefore, although it may cause 
melaena alone, it is probably more often than gastric ulcer responsible 
for haematemesis. 

(ii) Superficial erosions of the gastric mucosa (exulceratio simplex, 
Dieulafoy) with pore-like erosions of the gastric arteries (L. Steven), 
due to bacterial or toxic factors, for example in pneumonia or in oral 
sepsis, may cause severe haematemesis. 

Acute ulcer may also be due to toxaemia affecting the mucous 
membrane. The haematemesis which occurs in severe haemorrhagic 
forms of smallpox and scarlet fever is assumed to arise from this cause. 
Similarly any focal sepsis may cause bleeding, and oral sepsis is held 
greatly to aggravate peptic ulcer. It is assumed that acute gastritis is 
thus set up, which may go on to erosion of the mucous membrane and 
ulceration. Infection within the abdomen is particularly important, and, 
in many cases of haematemesis which have not shown any ulcer at 
operation, cholecystitis or appendicitis has been present, the haemo- 
rrhage being presumably due to toxic gastritis and ceasing after removal 
of the inflamed viscus. Edwards recognized three degrees of gastritis 
with the gastroscope, and described haemorrhage in the catarrhal stage. 
In this connexion may be noted the incidence of haemorrhage in 
alcoholic gastritis; among 100 admissions for alcoholism at Dunedin 
there were six cases of haematemesis. In Chisholm’s series seventeen 
cases of haematemesis appeared to be due to acute peptic ulcer, with 
one death in which an acute ulcer was found with an eroded vein. 

A condition in anaemic girls imitating gastric ulcer was described as 
‘gastrostaxis’ by Hale White (1901); it was probably due to small 
erosions which caused symptoms obviously out of proportion to the 
lesion; but, like chlorosis, it has now become very rare. 
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(Hi) Ulceration of varicose veins at the lower end of the oesophagus Ulceration of 
and far less often in the stomach. This occurs in chronic obstruction ^ophageal 
of the portal vein, and is most often due to multilobular cirrhosis of yanx 
the liver; but it also occurs in chronic splenic anaemia and in adhesive 
pylephlebitis (in one series in 44 per cent of cases). One condition 
included under the heading of chronic splenic anaemia is due to portal 
thrombosis and may be manifested by severe recurrent attacks of 
haematemesis. 

Bulmer found that in twenty-five years at the Birmingham General Incidence 
Hospital twenty-five cases of hepatic cirrhosis were admitted for 
haematemesis; there were eight deaths in this series. Hellier found ten 
cases of cirrhosis among 303 admissions for haematemesis to the Leeds 
General Infirmary, all in men between the ages of thirty-six and seventy- 
two; two died and in one of these there was found to be an acute ulcer. 

(iv) Carcinoma of the stomach. In this condition the vomited material Gastric 
usually contains red blood corpuscles — ‘coffee grounds’ — but in rather carcinoma 
rare instances copious haematemesis occurs. It may be an early symptom 

when the carcinoma is latent or may occur shortly before death, which 
may thus be accelerated (Osier and McCrae). 

Chisholm found three cases of gastric carcinoma among a hundred Incidence 
of haematemesis; in a series of cases of gastric carcinoma which I 
analysed haematemesis was present in 11 per cent; it was present in 8 
per cent of a series recorded by Hurst and Stewart. 

(v) A number of other conditions may be associated with and play a 

part in the causation of haematemesis. Toxic and infective states which Toxic and 
cause haemorrhages generally may be responsible for haemorrhage into l ^ t ^ s lve 
the stomach, and haematemesis may be a sign of the severity of the 
infection, as in the malignant forms of the exanthemata. 

High blood-pressure may cause bleeding from any mucous surface, Highblood- 
and its presence adds to the risk of haemorrhage from peptic ulcer, P ressure 
both on account of the raised pressure and of the accompanying 
arteriosclerosis, an important factor in ulcer bleeding. Haematemesis 
is rarely mentioned in the literature of hyperpiesia. Clifford Allbutt 
and Fishberg both noted it as ‘rare’. 

In a group of cases under my observation, classed as ‘undiagnosed’, 
were the following: (i) A woman, aged fifty, not suffering from dyspepsia, 
suddenly vomited two pints of blood. The blood-pressure was 200 
systolic, 110 diastolic; the haemoglobin was 55 per cent; the radiograph 
was negative. The patient recovered, (ii) A woman, aged seventy, with 
slight dyspepsia, had a severe haematemesis. The blood-pressure was 
216 systolic, 180 diastolic. This patient recovered also. I found three 
similar cases among 145 New Zealand war-pensioners’ records, and 
have treated several others on the assumption that ulcer was not present, 
with satisfactory results. 

In some forms of disease of the blood-forming organs, e.g. acute Diseases of 
leukaemia, bleeding may occur into the stomach, but is rather an index p^^ ormSng 
of the gravity of the disease than in itself dangerous. I have seen it in 
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erythraetnia and purpura. Haematemesis may occur in acute necrosis 
of the liver, and in cholaemia especially of obstructive jaundice. It is 
rare in congestive heart failure, but I have observed it in three cases 
previously regarded as peptic ulcer. Vicarious menstruation is not now 
regarded as an explanation of haematemesis which happens to occur 
when a menstrual period is due. Profuse haematemesis may occur in 
melaena neonatorum (see p. 153). In exceptional cases a gumma of the 
stomach may ulcerate and cause haematemesis. 

(vi) Unexplained cases are found in all series. Among six years’ 
admissions to the Hospital l found ten cases, varying from the age of 
two to eighty-six, in which copious haematemesis occurred, but no 
adequate cause for the bleeding was found; all the patients recovered. 


3 -CLINICAL PICTURE 

The occurrence of haematemesis is often immediately preceded by 
abdominal discomfort and a feeling of faintness, and is followed by 
anxiety, restlessness, and symptoms of collapse. Urgent thirst is likely 
to follow a large haematemesis. The pulse, arterial blood-pressure, 
and the general state of the patient must be watched for evidence of 
continued or recurrent haemorrhage. 

The onset may have been preceded by dyspepsia of some duration 
pointing to hyperchlorhydria or to peptic ulcer. Sudden haematemesis 
with few if any previous signs of illness is often due to latent hepatic 
cirrhosis, the compensatory varicose veins at the lower end of the 
oesophagus having undergone ulceration. In some cases of cirrhosis, 
however, haematemesis occurs late when ascites has appeared. 


4.-PROGNOSIS 

The underlying cause, such as peptic ulcer, hepatic cirrhosis, or gastric 
carcinoma, largely determines the ultimate outlook. The immediate 
prognosis of haematemesis must depend on the amount of blood lost, 
in other words on the degree of anaemia thus caused, and on the 
patient’s general condition and power of recovery. 

According to Conybeare 20 per cent of peptic ulcers give rise to 
haematemesis. Although peptic ulcer is more common and haema- 
temesis more often fatal in men, women are more often the subjects of 
haematemesis. The state of the blood-vessels exposed in peptic ulcers, 
i.e. whether healthy or arteriosclerotic, would probably bear on the 
liability to bleeding from the ulcer, and therefore advancing age with 
the accompanying liability to arteriosclerosis may render the outlook 
more serious. 

The mortality from haematemesis in chronic peptic ulcer has been 
variously estimated. In Hurst’s 500 cases it was 2-5 per cent, but in 
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Bulmer’s 500 cases of haematemesis from various causes, the total 
mortality of which was 13 per cent, the rate in ulcer cases was 10*7 
per cent. Among more than 250 cases at the London Hospital during 
five years the percentage of deaths was 1 1 (Aitken). At Leeds the death 
rate in 200 cases was 13 per cent (Hellier); and at St. Thomas's Hospital, 

London, Chiesman found that in nearly 200 cases it was 25 per cent, 
and that in cases of recurrent haematemesis it was 74 per cent. Most 
observers agree that a single large haemorrhage is rarely fatal, 
the great risk being from recurrence. Thus Aitken separated ‘grave’ 
and ‘less severe’ cases; grave cases are those with recurrent haemo- ‘ Grave * 
rrhage in which the red corpuscles are reduced below 2 millions per cases 
cubic millimetre and the haemoglobin is below 40 per cent. For these 
he advised medical treatment together with blood transfusion and, if 
haemorrhage continued, surgical treatment. Davies and Nevin, follow- 
ing Aitken’s classification, found in nearly 400 cases at St. Thomas’s 
Hospital a total mortality of 21*5 per cent; in less severe cases it was 
6*3 per cent, in grave cases 45T per cent, and in cases with continuous 
bleeding 52-8 per cent. 

In hepatic cirrhosis haematemesis is seldom fatal; in 96 fatal cases Mortality 
haematemesis was the sole cause in seven; when it does cause death it 
is said to be generally in the first attack (Preble). 

In the rather indefinite group of cases formerly included under the Chronic 
heading of splenic anaemia, especially when complicated by the develop- anaemia 
ment of hepatic cirrhosis (Band’s disease), the tendency to recurrent 
haematemesis renders the outlook grave unless splenectomy is per- 
formed. Hutchison mentioned the case of a woman who was admitted 
to the London Hospital for severe haematemesis on thirteen occasions 
in fifteen years. Among fourteen patients, most of them under 30 
years of age, five died (Hellier). As splenectomy has been followed by 
fatal haematemesis, probably from portal thrombosis, it is important, 
before the operation is undertaken, that a platelet count should he 
made; if this is raised above the normal (250,000 per c.mm.) the opera- 
tion should not be performed. 

The occurrence of haematemesis in a case of head injury would suggest Other 
that the base of the skull has been fractured and blood from that source conditions 
swallowed. Black vomit in yellow fever makes the prognosis extremely 
grave. 

5.- DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

Vomited material darkened by some articles of food, such as black- 
berries, has been known to imitate blood, but microscopical examina- 
tion should in a doubtful case settle the question. The diagnosis from Diagnosis 
haemoptysis should be settled by the points given on page 135, especially fowoptysis 
by the acid reaction and the presence of food in blood vomited up in 
contrast to the bright and frothy character and alkaline reaction of the 
blood coughed up in haemoptysis. 
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Swallowed Blood from posterior epistaxis, from hereditary telangiectases in the 
blood nasopharynx, from a fracture of the base of the skull, from soft 

adenoids especially after an operation for their removal, and from 
tonsillectomy, may be swallowed and, if vomiting occurs, may suggest 
bleeding from the stomach; but the above circumstances and evidence 
of a bleeding spot or of blood trickling down from the posterior nares 
should prevent any mistake in diagnosis. 

Significance Diagnosis of the cause of haematemesis in a given case depends on the 
%ysicaFsigtis ^ stor y an d the physical signs. Thus a record of the symptoms of hyper- 
chlorhydria, hunger pains and so forth, would point to peptic ulcer; a 
history of alcoholic dyspepsia, a large liver, and some degree of spleno- 
megaly would suggest hepatic cirrhosis; considerable splenomegaly 
would indicate splenic anaemia and Band’s disease; and a tumour in the 
region of the stomach, carcinoma. 

Acute ulcer Acute peptic ulcer is often diagnosed in profuse haematemesis without 
previous dyspepsia; sometimes an ulcer is found and sometimes not; 
an acute ulcer may be invisible on X-ray examination, or may have 
healed during treatment before the examination can be made. 


Immediate 

treatment 


Ulceration 
of varix 


Use of 
enema 


Ice bag 

Care of 
mouth 

Alkalis 


Treatment 
of thirst 


Continuous 
drip blood 
transfusion 


6 -TREATMENT 

The immediate treatment of haematemesis is complete rest, mental as 
well as physical. An injection of morphine sulphate £ to £ grain is 
far preferable to any drug, such as luminal, by the mouth. With the 
morphine may be combined 1 £ xr to 7 \ grain of atropine sulphate. The 
injection may be repeated as required, but with due care, for Bulmer 
raised the question whether excess of morphine may not account for the 
present mortality. 

In haematemesis due to ulceration of an oesophageal varix in hepatic 
cirrhosis 5 minims of solution of adrenaline hydrochloride 1 in 1,000 
may be taken in water in order to exert a local action on the varix. 
Surgically, ligature of the coronary vein of the stomach has been 
advocated (Walters and Mclndoe). 

The bowel should be washed out with a simple enema, and 10 to 15 
fluid ounces of physiological saline containing 4 per cent of glucose 
should be given per rectum two or three times daily; or a rectal drip 
may be used. An ice bag may be kept on the epigastrium. The mouth 
must be kept scrupulously clean, and swabbed at least three times a day. 
No food should be given for thirty-six to forty-eight hours. This treat- 
ment is sufficient in mild cases. Hurst recommended alkalis from the 
start. 

Thirst should be met by the rectal administration of fluid — saline and 
glucose — by some simple enema, or preferably by the Murphy constant 
drip method. 

If necessary for the exsanguineous patient, the continuous drip blood 
transfusion described by Marriott and Kekwick may be adopted. By 
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this method, which is used with much success at the Middlesex 
Hospital, a large amount of citrated blood, 5 litres or more, is collected 
in a cylinder from a series of donors and kept stirred by the passage of 
a stream of oxygen. The blood is slowly and continuously run into the 
patient’s vein by gravity through a needle strapped into place. 

Using Aitken’s classification, the less severe cases may be treated by 
rest alone with or without local treatment of the stomach; the grave 
cases require transfusion; and if bleeding persists or recurs surgical 
treatment is favoured by some authorities, but the statistics are not by 
any means conclusive (see below). The treatment as recommended by 
Hurst consists in complete immobility, starvation to keep the stomach 
empty, administration of atropine to check gastric secretion, and 
neutralization of the gastric juice by the administration of 60 grains of 
tribasic magnesium phosphate in a little water every hour. This salt 
is also an aperient and helps to remove the blood in the intestine — an 
important part of the treatment; for it often happens that a patient 
becomes feverish and much worse than the hlood-count would suggest, 
as the result, it has been thought, of the decomposition of blood in the 
intestine; but quite apart from gastro-intestinal haemorrhage there may 
be fever in cases of hepatic cirrhosis when the disease is advancing. 

The patient should always be nursed in a warm bed, with hot water 
bottles, and be reassured about his condition. The blood haemoglobin 
and red count should be estimated and the pulse-rate and blood-pressure 
taken. Variations in these figures as the case proceeds are the best 
indications of progress or failure. The blood should be typed in case 
transfusion is required. 

If bleeding continues, Hurst’s method of washing out the stomach 
should be adopted, preferably by means of a Senoran’s evacuator, but 
a tube and funnel may be used. The stomach tube is passed just through 
the cardia and the stomach is emptied. Four ounces of ice-cold water 
are then put in and withdrawn, and this is repeated until the water 
comes away uncoloured by blood, or so long as the process seems 
reasonable. When the stomach has been emptied for the last time, 
60 minims of adrenaline hydrochloride solution 1 in 1,000 are put in 
and left. The cold is intended to stimulate the stomach to contract. The 
treatment causes remarkably little discomfort to the patient. 

If the haemoglobin falls below 40 per cent and the red corpuscles below 
2 millions per cubic millimetre, transfusion is required (see Vol. II, 
p. 530). An amount of blood from a single half-pint to a total of a 
gallon in repeated injections may be needed, 500 c.c. being the usual 
amount for the first transfusion. There need not be any anxiety that 
the transfused blood will raise the blood-pressure and increase the 
bleeding, for it seems to exert a definitely styptic effect. 

As recurrent or continuous bleeding is probably due to erosion of a 
large vessel, the prognosis becomes extremely grave. Surgical interfer- 
ence may then be thought necessary, but the patient’s condition is 
obviously a serious consideration in abdominal section. Balfour stated 
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that ‘the danger of succumbing to haemorrhage is less than the danger 
of operating during haemorrhage', but Gordon-Taylor advocated opera- 
tion. in uncontrolled haemorrhage and in cases in which chronic ulcer 
is known to be present. The question of operation must be determined 
by consideration of all the data in each case. Finsterer of Vienna is 
exceptional among surgeons in preferring to operate immediately in all 
cases of bleeding from a chronic ulcer, recording a mortality of 5 per 
cent for immediate operation and 3D per cent for late operation. In a 
series collected by Cullinan and Price, however, there were 18 deaths 
among 25 patients with haematemesis who were submitted to operation; 
this mortality, 72 per cent, is higher even than the 40 to 60 per cent 
mortality in recurrent bleeding treated medically. 

In favourable cases, when bleeding has ceased, feeding by the Sippy 
diet (see Vol. IV, p. 47) or the less meticulous method of MacLean is 
begun after thirty-six to forty-eight hours. MacLean emphasized the 
importance of alkaline powders in large doses. Iron should be given in 
large doses for the anaemia, e.g. iron and ammonium citrate 30 grains 
or more three times daily. 

The method outlined above is the common treatment for haematemesis 
in England. It is attended by a mortality varying in different series 
from ID to 25 per cent, which are surely unsatisfactory figures. Recently, 
Meulengracht (1934, 1935, 1936) adopted the method of feeding his 
patients from the first day after admission with a full diet, including 
meat, fish, vegetables, potatoes, and stewed fruit, all in pur<§e form but 
as much as the patients wished, and at the same time gave alkalis to 
reduce the gastric acidity. This treatment is based on the view that 
feeding is necessary in order that the ulcers should heal, that bleeding 
stops when food is given, and that the presence of free acid in an other- 
wise empty stomach must exert an adverse influence on the healing of 
an ulcer. Meulengracht treated an unselected series of 273 patients, with 
three deaths; one aged seventy-six died within twenty-four hours, and 
the other two had chronic nephritis. He found that the condition of 
the blood improved rapidly, and convalescence was shortened. 

The method was recently used with slight modifications at St. Bar- 
tholomew’s Hospital, and very satisfactory results were obtained (Witts, 
1937). A diet more fluid than Meulengracht’ s was given which provided 
the patients with 2,500 to 3,500 calories a day. It included milk, cream, 
patent barley or strained porridge, eggs, vegetables and fruit in pur6e 
form, pudding, boiled or steamed fish, buttered rusks, cream crackers 
or thin crustless white bread, strained orange or tomato juice as a 
source of vitamin C, marmite as a source of the vitamin B complex, and 
cod-liver oil and malt or one of the concentrates of vitamins A and D. 
Between feeds sips of water, glucose solution, or half-strength isotonic 
saline were allowed in amounts up to 5 ounces an hour. The total fluid 
intake averaged about 2,750 c.c. a day. Except in cases in which there 
was epigastric pain, alkalis were deliberately avoided. No medication 
was given other than liquid paraffin or paraffin emulsions. Purgatives 
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were not allowed and, to avoid disturbing the patient, enemas were 
postponed to between the fifth and tenth days. The series consisted of Results 
27 consecutive cases of which 25 did well; 24 of these received the above treatment 
treatment and one received Lenhartz’s treatment by initial starvation 
and ladder diet (see Diet in Treatment, Vol. IV, p. 47). The other two 
patients died, one within six hours of admission and the other, who 
does not properly belong to this series, after operative treatment. 
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l.-BIO CHEMICAL 

583.] Before considering classifications and clinical manifestations of 
this condition it is advisable to give an account of the present position 
of the chemistry of haemoglobin and also of the porphyrins. 

(1)— Types of Porphyrins 

Strictly considered, ‘haematoporphyrins’, or porphyrins as they are 
called to-day, are the iron-free pigments derived from haemoglobin, 
haemochromogen, haematin, or haemin by the action of strong acids. 
The exact structure of these porphyrins depends on the conditions of 
preparation, but it appears that they are not synthesized in the human 
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body. Many porphyrins, such as haematoporphyrin, haemoporphyrin, 
protoporphyrin, and aetioporphyrin, have been prepared in the labora- 
tory, and the interrelationships of these compounds and their con- 
nexions with the naturally occurring porphyrins have been worked 
out by the brilliant researches of Hans Fischer, Schumni, and their 
co-workers. 

The naturally occurring porphyrins may be divided into two groups, 
according to their solubility in chloroform. 

Group I. Insoluble in chloroform: 

( a ) Coproporphyrin, found in normal faeces and yeast; ( b ) Uropor- 
phyrin, occurring in the urine of patients with congenital porphyrin- 
uria; ( c ) Waldenstrom’s porphyrin, extracted from pathological 
urines; (d) Turacin, the copper salt of a porphyrin occurring in bird 
feathers. 


Structural 

formulae 


Group II. Soluble in chloroform: 

{a) Kammerer’s porphyrin, extracted from putrefying blood; (b) Papen- 
dieck’s porphyrin, found in faeces after a meal meal; (c) Oopor- 
phyrin, a pigment of certain egg-shells. 

Fischer claimed that Kammerer’s porphyrin and ooporphyrin are 
identical with protoporphyrin. Ooporphyrin may be prepared by heating 
haematoporphyrin in a vacuum, when two molecules of water are lost. 
Waldenstrom’s porphyrin was present in the urine of six cases of acute 
porphyria and one atypical case. It was partially precipitated by acetic 
acid and was soluble in ethyl acetate, methyl alcohol, and glacial 
acetic acid. Ether precipitated the porphyrin from solution in the 
last solvent Turacin is regarded as the copper salt of uroporphyrin I. 
It has been shown that turacin differs from an iron porphyrin com- 
pound in not combining with nitrogen compounds and in not showing 
an oxidation-reduction effect. 

All porphyrins have a common structural skeleton, which has been 
shown by H. Fischer, Kiister, and Schumni to consist of four pyrrol 
rings welded together into a complicated ring structure by four ad- 
ditional carbon atoms. This framework is porphin: 
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Drastic treatment resolves porphyrins into four pyrrol residues, the 
haemopyrrols, from a study of which the structure of the original 
porphyrins has been deduced. Synthesis from known pyrrol compounds 
has confirmed these structures. 

Porphyrins are obtained from porphin by the substitution of groups Relation of 
in place of the hydrogen atoms numbered 1 to 8. Methyl groups t0 

replace four hydrogen atoms, while C 2 H S , CH=CH 2 , CHOH.CH 3 , **** ™ 
CH 2 .CH 2 .COOH, or CH 2 .CH(COOH) 2 may replace the remaining 
hydrogen atoms. The following tables give the nature of the substituent 
side chains of the naturally occurring and artificial porphyrins and the 
probable positions of the substituent groups. In many cases a large Isomers 
number of isomerides are possible, and several of these have been 
synthesized by Fischer. 


Porphyrin 


Possible 
Number 
of Isomers 


Synthesized 

Number 


Side Chains 


Aetioporphyrin - 

4 

4 

4CH 3 , 4C,H s 

Uroporphyrin 

. . 


4CH 3 , 4CH,.CH(COOH), 

Coproporphyrin - 

. . 

. . 

4CH 3 , 4CH,.CH,.COOH 

Haematoporphyrin 

15 

2 

4CH 3 , 2CH,.CH,.COOH, 
2CHOH.CH 3 

Protoporphyrin - 

15 

2 

4CH 3 , 2CH 3 .CH,.COOH, 
2CH:CH 3 

Mesoporphyrin - 

15 

12 

4CH 3 , 2CH,.CH,.COOH, 
2C 2 H s 

Deuteroporphyrin 

15 

3 

4CH 3 , 2CH,.CH,.COOH 

Deuterohaemin - 

15 

2 

4CH 3 , 2CH,.CH,.COOH 

Haemin - - 

15 

2 

4CH 3 , 2CH, . CH 2 .COOH 
2CH:CH 2 


Probable Positions of Side Chains 
Protoporphyrin - 1.3.5.8 CH 3 2.4 CH:CH 2 6.7 CH 2 .CH 2 .COOH 
Haematoporphyrin 1.3.5.8 CH 3 2.4 CHOH.CH 3 6.7 CH 2 .CH 2 .COOH 
Deuteroporphyrin 1. 3.5.8 CH 3 6.7 CH 2 .CH 2 .COOH 
Coproporphyrin - 1.3. 5. 7 CH 3 2.4.6. 8 CH 2 .CH 2 .C00H 
Uroporphyrin - 1.3.5.7 CH 3 2.4.6.8 CH 2 .CH(COOH) 2 

Aetioporphyrin may be considered to be the standard porphyrin and Aetio- 
possesses great biochemical interest, because one isomer, aetio- P° r Phyn n 
porphyrin III, has been obtained from haemoglobin derivatives and from 
chlorophyll. The aetioporphyrins, which are the only porphyrins free 
from oxygen, exist in four forms: 

Aetioporphyrin I 1. 3.5.7 tetramethyl - 2.4.6.8 tetraethylporphin 
„ II 1.4.5.8 „ „ - 2. 3. 6.7 „ „ 

„ III 1. 3.5.8 „ „ -2.4.67 „ „ 

„ IV 1.4.6.7 „ „ - 2.3.S.8 „ „ 
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The porphyrins therefore fall into two main groups. The first group 
includes those derived from blood and chlorophyll, such as haemato- 
porphyrin and protoporphyrin. These have the four methyl groups in 
the 1.3.5.8 position, and aetioporphyrin III may be regarded as the 
parent substance. The second group, with methyl groups replacing 
hydrogen atoms in the 1. 3.5.7 positions, include coproporphyrin and 
uroporphyrin. These are derived front aetioporphyrin I. In view of 
the structural difference between the two scries, Fischer considered it 
unlikely that a member of one group might change into a member of the 
other. 

In the metallo-porphyrins the metallic constituent replaces the hydrogen 
atoms numbered 9 and 10. These substances demonstrate the close re- 
lationship between haemoglobin and porphyrins. The porphyrin which 
exists in haemoglobin is protoporphyrin. Haem is the divalent iron 
compound of protoporphyrin; it is oxidized by atmospheric oxygen to 
haematin, which forms a crystalline chloride, haemin. Haernin, which 
is readily obtained from haemoglobin by heating blood with glacial 
acetic acid and a chloride, has been synthesized by Fischer: 



CH a .CH 2 .C00H CH2.CHj.C00H 



Haemin 


As regards only the centre portion of the molecule these compounds 
are related as follows: 


II II 

II II 

11 II 

II II 

NH NH 

/ ' 

N N 

✓re 

N M 

Fe 

N N 

N' 0H ft 

✓' » N 

a N 

/ \ 

S N. 

N' N 

ill III 

III III 

III 111 

III III 

Protoporphyrin 

Haematin 

Haemin 

Haem 


The following series of changes is of interest in view of the fact that 
haemoglobin = globin + porphyrin h- iron. 



S.KEY 583 ] 


BIOCHEMICAL 


89 


Reduced haemoglobin 

State or Iron 
in Molecule 
F errous 

I + alkali 

y (denatured globin) 
Haemochromogen 

Ferrous 

alkaline oxidation 
(denatured globin 
> \ liberated) 

Haematin 

Ferric 

4- -i-HCl 

Haemin 

Ferric 

I glacial acetic acid 
v 4 - hydrogen bromide 

Haematoporphyrin 

Absent 

4 Heat to 105° C. * 
Protoporphyrin 

Absent 


Haematoporphyrin is a dark violet powder, almost insoluble in water Haemato - 
but soluble in alcohol, strong acids, and alkalis. When it is heated to P° r P h yrm 
105° C. in vacuo, water is lost and protoporphyrin is formed. The 
CHOH.CHg side chains change to -CH = CH 2 in protoporphyrin. 
Reduction of haematoporphyrin with hydriodic acid and acetic acid 
yields mesoporphyrin, in which two oxygen atoms have been lost, the 
CHOH.CHg side chains becoming CH 2 .CH 3 . Reduction with methyl 
alcohol, potassium, and pyridine produces haemoporphyrin, which when 
heated with soda-lime loses carbon dioxide, giving aetioporphyrin III. 

These changes show that this series of porphyrins are of the 1. 3.5.8 
tetramethyl type. 

The similarity of coproporphyrin and uroporphyrin is demonstrated Copro - 
by the conversion of uroporphyrin into coproporphyrin by heating 
to 180° C. for several hours with dilute hydrochloric acid, carbon porphyrin 
dioxide being lost in the process. The formula of coproporphyrin is 


given below. 


CH 2 ,CH s .C00H 


3 <^ 1 LM I ^ CH2.CHjj.COOH 

1 N N'- — 7i 


CH a — < 
I 

CH .COOH 


CH CH 

II m m I 

/ L t »J- ^ 


CHjXH 2 .COOH 


Coproporphyrin 
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Tn congenital porphyrinuria or porphyrinuria resulting from sulphone 
intoxication coproporphyrin J and uroporphyrin I have been detected in 
the excreta. Coproporphyria III has also been detected in the urine and 
faeces of a patient with porphyrinuria. Coproporphyrin I normally 
occurs in faeces to a small extent and has been detected in yeast. 

(2) — Tests for Porphyrins 

Porphyrins The porphyrins which are likely to be found in urine are uroporphyrin, 
w eoproporphyrin, and Waldenstrom's porphyrin. Protoporphyrin has 
been observed in one case by Waldenstrom. Normal urine contains 
coproporphyrin in quantity insufficient to affect the colour of the 
specimen or to yield absorption bands. When present in pathological 
quantity porphyrin colours the urine from port-wine to almost black. 

Chromogen The pigment may be present as a colourless chromogen, porphyrinogen, 
and for this reason the specimen should be exposed to sunlight before 
being tested. Potassium permanganate converts porphyrinogen into 
porphyrin more rapidly. 

(a) General Tests for the Detection of Porphyrin in Urine 
Spectroscopic examination 

The urine is examined directly with the spectroscope. Porphyrin is 
excreted as alkaline porphyrin, characterized by four absorption bands. 
Sometimes the so-called metallic spectrum, resembling that of oxy- 
haemoglobin, is found. The alkaline porphyrin spectrum is still given 
after the addition of acetic acid. The specimen is now strongly acidified 
with hydrochloric acid. The two main absorption bands of acid 
porphyrin, a narrow one in the red part of the spectrum and a broad 
band in the yellow-green region, are given in the presence of the pig- 
ment. Small quantities are not detected unless a thick layer of urine is 
examined. Giinther considered the appearance of an acid porphyrin 
spectrum in a two-inch layer of urine to be pathological. 

Gar rod's test 

To 100 c.c. of urine add about 20 c.c. of a 10 per cent solution of potas- 
sium hydroxide. The precipitate of earthy phosphates carries down the 
adherent porphyrins. The precipitate is filtered off, washed, and extracted 
with warm alcohol acidified with hydrochloric acid. The filtrate is examined 
spectroscopically for the bands of acid porphyrin. 

Acetic acid test 

Add 5 c.c. of glacial acetic acid to 100 c.c. of urine. After forty-eight 
hours porphyrin deposits in the form of a precipitate. Waldenstrom stated 
that it was important not to add too much acetic acid, and, when the 
amount of porphyrin was small after twelve hours, suggested dilution of 
the urine with an equal quantity of water, which might materially increase the 
quantity of precipitate. 

Waldenstrom's colour test 

This is characteristic of porphyrins and is given by uroporphyrin, 
coproporphyrin, and protoporphyrin. 
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The precipitate from the acetic acid test is collected by centrifuging, and 
dissolved directly in concentrated hydrochloric acid. The colour is dark 
red. Add one drop of fresh 3 per cent hydrogen peroxide solution for every 
cubic centimetre of acid. The colour changes from red via yellow to dark 
green in the course of ten to fifteen minutes. After several hours the solution 
becomes colourless. When this change is followed in the spectroscope, a 
band appears in the blue part of the spectrum (4500-4600 Angstrom units), 
increasing in intensity as the solution becomes more yellow. The por- 
phyrin bands disappear, and o when the solution becomes green a band in 
the extreme red (7150-6850 Angstrom units) appears. 

Photochemical reaction 

When the urine containing porphyrin is exposed to filtered ultra-violet 
rays, a beautiful pink fluorescence is seen. 

(b) Test for Coproporphyrin 

The urine is acidified with acetic acid and extracted with ether. Separate 
the ether extract and shake with a small quantity of 25 per cent hydrochloric 
acid. The coproporphyrin is extracted with a fresh quantity of ether after 
neutralization of the hydrochloric acid with sodium acetate, using Congo 
red as indicator. The ether extract is separated and shaken several times 
successively with 0 1, 0-2, 0-3, 0-5, 1, and 3 per cent hydrochloric acid. This 
dissolves the coproporphyrin, and the acid extract is examined spectro- 
scopically for absorption bands. 

(c) Test for Waldenstrom's Porphyrin 

After removal of coproporphyria the urine is treated with more acetic 
acid and extracted with acetic ether. The acetic ether is shaken with 25 per 
cent hydrochloric acid, which dissolves the porphyrin. Examine spectro- 
scopically. The precipitated porphyrin in the urine is separated and its 
solubility tested in methyl alcohol and glacial acetic acid. Uroporphyrin 
does not dissolve; Waldenstrom’s porphyrin is soluble in these solvents. 

(d) Test for Other Porphyrins 

After removal of coproporphyrin, and extraction with ethyl acetate, the 
porphyrin precipitate is filtered off and dissolved in decinormal sodium 
hydroxide. Add glacial acetic acid and extract with ethyl acetate (Walden- 
strom’s porphyrin). Any precipitate is filtered off. These fractions should 
be esterified and the esters examined spectroscopically. The urine may still 
contain porphyrin, which is precipitated by saturation with ammonium 
sulphate. 

(e) Tests for Related Substances Occurring in Porphyrinuria 

Ehrlich's aldehyde test and Schlesinger’s fluorescence reaction should be 

performed. Positive results occur with Ehrlich’s aldehyde reaction in red- 
coloured urines when Schlesinger's reaction for urobilin is negative. This is 
probably due to urofuscin. Urines containing this red substance respond 
to the so-called urocarmin reaction of Fearon and Thompson. Urocarmin 

Add two drops of 3 per cent hydrogen peroxide and 10 c.c. of concentrated reaction 
hydrochloric acid to 2 c.c. of urine. A red colour is positive. 
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(/) Wave-Lengths of Absorption Bands 

Number Wave-Length in « 
of Bands Angstrom Units ^ olvent 


Acid protoporphyrin - 

- 2 or 3 

6000, 5740?, 
5540 


Alkaline protoporphyria 

4 

6220, 5760, 
5390, 5040 


Acid uroporphyrin - 

3 

5960, 5770, 
5530 

20"' HC1 

Alkaline uroporphyrin 

- 4 or 5 

6100, 5720?, 
5580, 5375, 
5020 

N/10KOH 

Acid coproporphyrin 

3 

5920, 5700, 
5480 

20% HCI 

Alkaline coproporphyrin 

4 

6170, 5690, 
5380, 5020 

N/10KOH 


2-CLINICAL 

Definition 584.J By definition haematoporphyrinuria is taken to mean a clinical 
condition in which porphyrins appear in the urine. They may be present 
either temporarily or throughout the whole of life. It is not necessary 
that sufficient of the pigment should be present in the urine to render it 
coloured to the naked eye, and in many cases the condition can only 
be discovered by careful chemical analysis combined with spectroscopic 
examination. The following classification serves as a suitable one, since 
it covers most of the common types: (1) haematoporphyria congenita, 
(2) haematoporphyria acuta, and (3) haematoporphyria chronica. 

(1)— Haematoporphyria Congenita 

Historical This condition was first described by Hans Gunther, and, as A. E. 

Garrod suggested, it is only fair to maintain this title. Since Gunther’s 
original publication many cases have been reviewed, and an excellent 
summary was given by Garrod. A careful study of all the recorded cases 
supports the view that this is a definite inborn error of metabolism or 
Incidence <cliern i cal malformation. In so far as it is possible to ascertain, all the 
jilm ci/cfc cageg £- u j£| t k e conditions necessary for the establishment of the diagnosis 
of inborn error. The greater difficulty, however, has been found in prov- 
ing that the condition was truly present since birth. Garrod described 
one case in which the mother maintained that the very first urine 
passed was red and that the child had passed red urine ever since. 
In Gunther’s original case the red colour of the urine was noticed at the 
age of twenty months: his other patients stated that their urine had been 
red as long as they could remember. 



S.KEY 584 ] 


CLINICAL 


93 


The outstanding clinical stigmata of the disease are the colour of the Clinical 
urine and the development of a skin eruption known as hydroa vaccini- P' lcture 
forme. In many of the original cases the skin lesions were so disfiguring 
that a diagnosis of congenital syphilis was made. The skin lesion occurs Skin lesions 
on those portions of skin exposed to sunlight, namely, the face, neck, 
and backs of the hands, and, in the young, the knees. Its earliest 
manifestation is the appearance of bullae of various sizes containing 
either colourless or blood-stained fluids. On healing these leave per- 
manent scars, and if infection takes place very severe disfigurement may 
result. In some cases amputation of the fingers has had to be performed. 
Occasionally bullae may appear on the conjunctivae, and this event 
is usually followed by the complete destruction of both eye-balls. The 
skin shows deep brown pigmentation in cases of long standing. Not all 
patients with haematoporphyria congenita are attacked by the skin 
condition; it appears to be less intense in men than in women. 

Another clinical manifestation is the deposit of deep brown pigment Pigmentation 
in the bones. This renders the bones of the hand, for example, visible °Q t f” es and 
on transillumination. This again is not found in every case. In some 
cases pigmentation of the enamel of the milk-teeth appears. In one of 
Garrod’s cases the child cut a tooth at the age of nine months, and this 
was definitely pink. At twenty-two months the child had twelve teeth, 
all of which were of a pinkish- red colour indistinguishable from that of 
the gums. 

Of other clinical manifestations the concomitant infection with tuber- Association 
culosis appears to be important. The review of a large series of cases ^ 5 ^ er " 
convinced Garrod that patients with haematoporphyria congenita were 
specially liable to this disease. 

Apart from the above-mentioned conditions there appears to be little Enlargement 
else which can be found in the clinical examination of such patients. °/J^‘ and 
In later life enlargement of the spleen appears to be common, and in 
some cases enlargement of the liver has been described: this has led to 
the belief that the cause of the disease lies in some faulty functioning of 
this organ, and there also appears to he a certain amount of experi- 
mental evidence to support this. 

The cause of the skin lesion appears to be the sensitization of the Sensitivity 
surface of the body to the action of ultra-violet rays. This thesis finds °^ m to 
considerable support in experimental work. It has been known for many 
years that the presence of fluorescent pigments increases sensitivity to 
light in lower organisms such as the paramecium. Hausmann showed 
that the injection of haematoporphyrin into the higher animals had the 
same effect. Thus the injection of 0*01 gram of haematoporphyrin into 
a white mouse will not cause any change in the animal if it is kept 
in the dark; exposure to bright light, however, will result in the death 
of the animal in a few hours. Similar experiments were performed on 
the human subject by Meyer-Betz. This worker injected 0-2 gram of 
haematoporphyrin intravenously into himself. Shortly after the injection 
he irradiated the skin of his arm with ultra-violet rays for forty minutes. 
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The reaction of a normal person to such irradiation resulted in a trivial 
local lesion such as a blister. In the case of the sensitized individual, 
however, a very severe lesion developed within twelve hours, the skin 
becoming indurated and oedematous, and later superficial necrosis 
and blackening of the area occurred. Exposure of the face to sunlight 
produced giant oedema. The experimenter remained in this sensitive 
condition for some three months. 

The method of examining the urine in these cases has been dealt with 
already (see p. 90). 

With regard to the prognosis, since the lesion is due to an inborn error 
of metabolism there is no known method of treating it, and therefore 
the patient’s condition depends entirely on how careful he can be to 
avoid exposure to sunlight. 

(2) — Haematoporphyria Acuta 

This condition is associated with very severe pain in the lower abdomen 
together with peripheral neuritis; symptoms of bulbar paralysis may 
supervene. The mortality is very high. The urine in many cases appears 
dark red or black and contains considerable quantities of porphyrin. 
It is interesting to note that there is no sensitization to light. An 
excellent review of this condition was given by Waldenstrom. The 
typical history appears always to start with an acute abdominal attack, 
and in many cases laparotomy has been performed. In those cases in 
which the abdomen has been opened very vigorous peristalsis has been 
observed, but no other sign has been found. In ail the recorded cases 
there was no history that pigmented urine had been passed before the 
attack. The abdominal pain appears to be concentrated in the lower 
section of the abdomen and is described as of a violent colicky nature. 
The neuritic symptoms usually start in the form of radiating pains of a 
sharp stabbing character from the lower part of the abdomen, shooting 
down the legs and into the arms: wrist-drop and ankle-drop may 
develop. Alterations in the sensibility to pain have been noticed on the 
trunk, and, as has already been pointed out, bulbar paralysis with death 
from respiratory failure is a common termination. 

At necropsy the most characteristic changes are found in the nerve 
sheaths, the myelin having almost completely disappeared; oedema or 
a granular exudate occurs round the nerves, and there appears to be 
proliferation of the connective tissue of the perineurium. In the spinal 
cord there appears to be a change in the cells of the anterior horns, 
particularly in the cervical region. 

The urine, as already pointed out, is dark red and may be almost 
black, the colour being due to the presence of porphyrins. In those cases 
in which recovery takes place the urine gradually returns to normal 
colour, and the porphyrin, content is reduced in a period of three to 
four weeks. The substance present is either coproporphyrin or uro- 
porphyrin. In some cases Waldenstrom described the appearance of a 
new porphyrin which differed from the known porphyrins in that it was 
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not completely precipitated by acetic acid, and it also differed in its 
solubility and absorption spectra. Waldenstrom also described some 
special tests which might well be applied in these cases. 

Nothing is known with regard to the aetiology of this condition, and Aetiology and 
there are not a sufficient number of cases described upon which to P r0 & t0sis 
venture opinions as to prognosis or treatment. 

(3) — Haematoporphyria Chronica 

This condition is produced by the prolonged administration of certain Causes 
drugs of the barbituric acid series, of which sulphonmethane, pheno- 
barbitone, and the like are examples. In this condition haemato- 
porphyria and light sensitization have been described. The condition 
can occur with ordinary therapeutic doses, especially if they are 
continued for some time. After prolonged administration a chronic 
poisoning may show itself by the appearance of nervous depression, 
gastro-intestinal disturbances, and the appearance of porphyrin in the 
urine. This is shown by the gradual darkening of the colour of 
the urine from day to day until finally dark red fluid is passed. It is at 
this stage that light sensitization occurs. Even if the administration of Prognosis 
the drug is discontinued at an early stage, recovery is very slow. In most 
cases the appearance of haematoporphyria is the sign of a very bad 
prognosis, and death usually occurs in a few weeks from general 
exhaustion. 

The treatment consists In withholding barbiturates and administering Treatment 
suitable remedies for the secondary complications, such as exhaustion. 

Haematoporphyrinuria has been described in a very wide series of Conclusion 
cases; in many instances it is difficult to be certain that sufficiently 
accurate spectroscopic analyses were made, and it is therefore proposed 
nottoreviewthis literature. Full references to the occurrence of haemato- 
porphyrinuria will be found in Wells’ Chemical Pathology , 5th edition, 

London. 
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L— HAEMATURIA 
INTRODUCTION 

585.] Haematuria, the presence of blood in the urine, is not in itself a 
disease, but is a ‘sign’ which is found in a large number of different 
conditions, and varies greatly in significance according to the underlying 
cause. The blood varies much in amount, from the most severe haemo- 
rrhage with urine of a dark port-wine colour, or even containing clot, 
to an amount so small that the ordinary chemical tests fail to detect it, 
and it can only be proved by microscopical examination. There is then 
no evidence to the naked eye that blood is present and it may be easily 
overlooked. When somewhat larger amounts are present, the urine 
begins to appear ‘smoky’ and has a characteristic greyish haze to 
transmitted light. With a further increase the typical red colour of 
oxyhaemoglobin is seen, deepening with the presence of more and more 
blood to a deep port-wine or even red-black colour. The condition 
must be clearly differentiated from haemoglobinuria, in which blood 
pigment only is present. The discovery of the red cells under the micro- 
scope settles the matter. 

The presence of red blood cells in the urine may be the first indication 
of something wrong; or the haematuria may come on in the course of 
some already recognized disease. It may follow an attack of pain or be 
entirely painless; or it may be painless at first and then become painful. 
There may be no difficulty in micturition, or such difficulty may develop 
later, as the result for instance of superadded sepsis or clot retention. 
The haematuria may be slight at first and become severe; or it may 
be so severe from the onset as to imperil life; or it may by repetition 
produce severe anaemia. The progress of cases varies; for example, slight 
haemorrhage may cease spontaneously or there may be a long interval 
and then a recurrence. 


2 -AETIOLOGY 

Haemorrhage may occur in any part of the urinary tract from the 
renal glomeruli to the urinary meatus; but, as the organ from which the 
haemorrhage comes in any particular case may at first be very difficult 
to identify, an anatomical classification is not very practicable. It is 
absolutely essential to make an examination of the urine microscopic- 
ally in every case of haematuria; the findings will often point the way to 
the further investigation of the case. The investigations necessary to 
substantiate the diagnosis in any particular case are given in the articles 
dealing with the underlying conditions. 

The presence of casts is diagnostic, because they must come from the 
kidney and therefore point to the great probability that the haemorrh&ge 
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also originates from that organ. The presence of pus is also of great Significance 
value because it indicates that the haemorrhage is accompanying some of other 
septic condition. The presence of malignant cells shows new growth as abnormalities 
the cause of the haemorrhage. Finally in many cases the haemorrhage 
is unaccompanied by any other cells. 


3 -CLASSIFICATION 

The cases can be classified in four groups: (1 ) Haematuria with casts. 

(2) Haematuria with pus. (3) Haematuria with malignant cells. (4) 

Simple haematuria without additional deposit. 

Albumin must necessarily be present in urine when blood is in it, but Albumin 
in many conditions it occurs in an amount much greater than that 
brought in by the blood. It is then of considerable help in differentiating 
the condition present, making it almost certain that the case falls into 
Group (1) or (2). 

(1) — Haematuria with Casts 

The occurrence of casts in the urine in small numbers is not of great 
significance, but when they are present in conjunction with red blood- 
cells a grave condition of the kidney can be inferred. 

(a) Acute Nephritis 

Acute nephritis is one of the commonest diseases in which blood is 
present in quantity in urine. Casts always accompany this and are Casts 
usually present in great quantity; they are of many kinds, hyaline, 
granular, and cellular; some may be composed almost entirely of red 
cells. The cellular forms also contain polymorphonuclear leucocytes and 
renal cells, the former being numerous in the earlier stages, the latter 
becoming more frequent later. In the earlier stages leucocytes are also 
found free in the urinary deposit. 

The amount of blood present varies greatly, the colour ranging from 
deep port-wine to a faint smoke-like haze. The amount present is to 
some extent correlated with the severity of the attack, but a much better 
indication of this is the amount of urine passed in twenty-four hours; 
oliguria is of more significance than the intensity of the haematuria. oliguria 
The amount of albumin present, when the haematuria is not so intense Albumin 
as to dominate the picture completely, is much in excess of that due to 
the blood. 

The blood in acute nephritis comes from the glomeruli; these are source of 
acutely swollen, with hyaline degeneration of their capillaries and much blood 
desquamation of their lining cells, which are found packed together in 
the space in which the glomerulus lies. The red-cell casts are formed 
subsequently during the passage of the blood through the tubules. 
Haematuria often persists for many weeks, and does not necessarily 
imply lack of improvement in the patient’s condition. 
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(b) Subacute Nephritis 

Subacute nephritis (the large white kidney) may also be accompanied 
by haematuria. This is usually slight and never dominates the picture. 
The blood may give rise to a visible smokiness or may only be identified 
under the microscope. The presence of albumin in large quantity and 
casts of every variety, together with the clinical condition, substantiates 
the diagnosis. 

(c) Chronic Nephritis 

Chronic nephritis, the secondary contracted or small while kidney in 
which the great destruction of the kidney tissue has been followed by 
uniform fibrosis, may also show haematuria when renal failure begins 
to take place. It is usually of slight degree and accompanied by a rise 
in the albumin content and a diminution of the urinary output. In these 
later stages of nephritis haematuria is probably due to a direct leak into 
the tubules owing to the disorganization of the kidney substance. 

(d) Embolic Focal Nephritis 

Embolic focal nephritis, which was first clearly differentiated by 
Lohlein as a special type of kidney change, is always associated with 
malignant endocarditis. It can conveniently be included here, although 
casts may often be absent, and are never present in great quantity. 
Haematuria is constantly present but is usually extremely slight; it is 
not shown by the ordinary chemical tests and does not give definite 
smokiness to the urine, being proved only by microscopical examination. 
The amount of albumin in the urine is also slight, being not much in 
excess of that due to the blood present. The haematuria is very per- 
sistent, lasting for weeks or even months if the patient survives. The 
blood comes from the glomeruli. Small emboli from the diseased valve 
block the capillaries in some tufts and cause small local foci of infection 
which never involve more than a small part of the affected glomerulus. 
The uninvolved, unchanged part continues to expand and contract with 
the pulse beat, and haemorrhage takes place at the margin between the 
fixed inflamed portion and the free normal remainder. The secondary 
fibrosis which follows does not alter the mechanical condition and small 
leaks continue to occur. The presence of this slight haematuria is often 
of value in clinching the diagnosis of malignant endocarditis. 

(e) Hyperpiesia 

The kidney of hyperpiesia, which can also be called the high-pressure 
arteriosclerotic kidney or the primary contracted kidney, the condition 
most commonly meant by the vague term chronic interstitial nephritis, 
may also show haematuria in the stage when the cardiovascular system 
is beginning to fail. The kidney changes are here secondary to the 
arteriosclerosis of the smaller arteries of the organ, the interlobulares 
and afferentes. The differential diagnosis between this condition and 
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true chronic nephritis is often extremely difficult; the amount of haema- Similarity 
turia which may occur is very similar in both and does not help in the 
differentiation. Casts are always present also, but neither their number 
nor their nature is of much diagnostic assistance. 

(2) — Haematuria with Pus 

(a) Calculus 

Renal calculus is the commonest condition associated with the com- Renal 
bination of haematuria with pus, and the relative proportions of the 
blood and pus present vary greatly. They are, however, seldom excessive 
in amount, and the haematuria does not often produce more than a 
pronounced smokiness in the urine. The symptoms and the X-ray 
examination substantiate the diagnosis. 

Ureteral calculus also causes a similar haematuria, the diagnosis being UteteraJ 
made by radiography. 

( b ) Acute Pyelitis and Pyelonephritis 

Acute pyelitis and pyelonephritis may occasionally be associated with 
some blood in the urine, red blood-cells being found microscopically 
in the deposit. An amount of blood which is visible to the naked eye 
almost always implies the presence of a calculus in association with the 
purulent condition of the renal pelvis. Coliform bacilli are usually found 
in cases of pyelitis. 

(c) Tuberculosis 

Tuberculosis of the kidney and bladder is another common cause of 
blood and pus in the urine. The urine may be sterile, and the haematuria, 
perhaps slight, sometimes precedes any other symptoms of the tuber- 
culous infection. The presence of tubercle bacilli establishes the diagnosis Superadded 
but is often difficult to demonstrate. In many cases of renal tuberculosis 
a coliform bacillus infection is superadded, and the primary tuberculous infection 
infection may therefore be overlooked. Haematuria in the absence of a 
calculus is a most valuable indication that tuberculosis may be present 
in addition to the coliform infection. Cystoscopic and X-ray examina- Cystoscopic 
tions usually settle the matter when tubercle bacilli cannot be found. con firmation 
The cystoscope shows tubercles around the orifices of the ureters with 
inflammation of the bladder wall, from which the haemorrhage usually 
comes. 

(d) Acute Cystitis 

Acute cystitis may give rise to a very considerable haematuria associ- 
ated with foul-smelling pus. Even in the mildest cases blood is almost 
always present microscopically in the earlier stages. The alkaline con- 
dition of the urine and the frequent painful micturition sufficiently 
differentiate this condition. 

(e) Stone in the Bladder 

Stone in the bladder if of long duration, especially if catheterization 
has been necessary, is almost certain to give rise to a cystitis. The occur- 
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rence of haematuria, especially it’ the blood is considerable in amount 
and appears intermittently, should arouse the suspicion that stone is 
also present. 

(3) — Haematuria with Malignant Cells 

Cells which can be definitely identified as malignant prove the presence 
of malignant disease in the urinary tract. Often, however, either no 
cells suggesting a neoplasm can be found, or their shape and condition 
are such as to leave their identification doubtful. A simple haematuria 
with perhaps some cellular excess is then all that is found. 
Hypernephroma of the kidney in its later stages may give rise to a 
haematuria which is usually severe. It is often the first symptom of 
the condition and is painless. Cystoscopic examination shows it to 
be unilateral. It varies in amount from day to day. This tumour grows 
towards the pelvis of the kidney and spreads directly along the renal 
veins. It is extremely liable to haemorrhagic necrosis, and the haemo- 
rrhage into the urine arises from these pelvic downgrowths. 

Sarcoma of the kidney, which occurs almost exclusively in children, 
also causes haematuria. 

Carcinoma of the bladder gives rise to what may be severe haematuria. 
It is intermittent at first but later practically constant, though varying 
considerably in amount. The greatest concentration of blood is usually 
passed at the end of the act of micturition. Malignant cells can often 
be found, but are not of such diagnostic importance as in hypernephroma 
because cystoscopic examination reveals the condition at once. 
Sarcoma of the bladder gives rise sooner or later to a similar form of 
haematuria at first intermittent. It may be the only sign of the disease. 
Carcinoma of the prostate is often accompanied by haematuria. This 
is of the urethral type, sometimes even occurring without the passage 
of urine; when passed with the urine the blood appears mainly at the 
beginning of micturition and is irregularly mixed. When present it is 
often a valuable sign for differentiating malignant enlargement from 
simple hypertrophy. In rare cases, however, benign enlargement of the 
prostate may also cause haematuria of the urethral type. This is usually 
much slighter in degree, unless due to gross damage by a catheter. 
Carcinoma of the urethra can also give rise to haematuria. 

(4) — Simple Haematuria without Additional Deposit 

Papilloma of the bladder is one of the commonest causes of painless, 
symptomless haematuria. The haematuria is intermittent and varies in 
amount but is often severe, with dark red urine. Cystoscopic examination 
reveals the condition. 

Villous papillomas of the pelvis of the kidney also cause haematuria. 
The condition is rare and the enlargement of the kidney is not great. 
The diagnosis is obtained by pyelography, after cystoscopy has revealed 
the unilateral nature of the haematuria. 

Stone in the bladder in the early stages may give rise to an intermittent 



ESSENTIAL HAEMATURIA 


s.key 585 - 586 ] 


103 


haematuria which is simple and not accompanied by pus. The bleeding 
arises from injury to the bladder wall 

Prostatic calculi formed by the deposit of mineral salts on prostatic 
concretions may give rise to haemorrhage of the urethral type, blood 
being most concentrated at the beginning of micturition. 

Urethral caruncle is a cause of haematuria in the female, the source 
of the bleeding being small vascular excrescences which may be the 
homologues of the prostate in the male. Bleeding is of the urethral type. 

Urethral polypi occasionally occur in the male and give rise to haema- 
turia. 

Angiomas of the bladder or urethra are a rare cause of simple haematuria. 
Varicose veins at the base of the bladder may also be a cause. 

Diseases of the blood and blood-vessels also cause haematuria. 

Purpura in its more grave forms may give rise to bleeding from the 
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kidney as well as from other mucous surfaces. Other sites of haemo- 
rrhage are almost always present. 

Acute lymphoid leukaemia may be accompanied by severe haematuria Acute 
lasting for many days. In some cases this is the outstanding symptom, j^kaemia 
The blood count and the condition of the gums prove the nature of the 


disease. 

Acute aplastic anaemia also may be associated with haematuria. The Acute aplastic 
examination of the blood and the very grave clinical condition give the 
diagnosis. 

Haematuria is sometimes prominent in infantile scurvy. Scurvy 

Bilharzial infection is the commonest cause of haematuria in some Bilharziasis 
tropical countries (endemic haematuria), especially in Egypt. The 
infecting ova burrow into the veins and wall of the bladder and cause 
a haematuria which may continue for years and produce great debility. 

Detection of the ova in the urine proves the nature of the disease. (See 
also Bilharziasis, Vol. II, p. 326.) 

Certain drugs, such as oil of turpentine, cantharides, and hexamine, if Drugs 
taken in excessive doses, may cause haematuria as a result of the great 
damage they cause to the kidney. 

Traumatic damage to any part of the urinary tract may give rise to an Trauma 
haematuria. 


II.— ESSENTIAL HAEMATURIA 

586.] In some cases all the above causes of haematuria can be elimin- Definition 
ated, all investigations proving completely negative. These cases have 
been grouped together under the name essential haematuria. 

Hale White in 1911 collected and reviewed all the known literature 
concerned with this condition, and more recently Wheeler, and Wilbur 
and Priestley have brought the evidence up to date. Most of the records 
concern single cases, but Wilbur and Priestley have examined a series 
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of no less than 100. Tn a number of cases nephrectomy has been done, 
and it has therefore been possible to study the kidney macroscopically 
and microscopically. All authorities agree that if any changes can be 
definitely associated with the condition they are extremely slight. 
Earlier views that some form of mild toxic nephritis is responsible for 
the condition are rejected by the authors quoted above. The cortex and 
medulla of the kidney are absolutely normal, the tips of the papillae 
being the only place in which changes have been described. 

In the ten of Wilbur and Priestley’s cases in which a histological 
examination was possible vascular changes in the form of dilated 
venules and interstitial haemorrhage, often with excessive inflammatory 
fibrosis, could be demonstrated. In a series of five cases Wheeler 
described similar changes in the tips of one or more of the papillae. In 
earlier cases, in which no changes were found, the examination of the 
papillae was not sufficiently thorough to refute this evidence, so that the 
present position is that slight vascular changes at the tips of the papillae 
are probably the cause of the condition. 

Clinically the bleeding varies very greatly in duration, from a day to 
a year; but sixty of Wilbur and Priestley’s cases bled for less lhan a 
month. The haematuria is usually painless, but in a small percentage of 
cases mild pain in the renal region is associated with it. In those cases 
in which pain of a severe character, almost amounting to renal colic, 
has been observed, this is probably due to the passage of an ureteral clot. 
The bleeding, though prolonged, is seldom so severe as to endanger 
life; nephrectomy is therefore usually unjustified, although it has fairly 
often been done for the condition. Bleeding tends to recur after a vary- 
ing interval, and, though cystoscopy shows that it is almost always 
unilateral, it may occasionally recur on the opposite side; this happened 
in two cases treated by nephrectomy in Wilbur and Priestley’s series. Very 
rarely haemorrhage is bilateral. 

In order to establish the diagnosis, which is one of exclusion, all 
possible methods of examination must be used, and a final negative 
retrograde pyelogram must give rise to strong suspicions that essential 
haematuria is the correct diagnosis. A second negative pyelogram six 
months later makes the diagnosis almost certain, for any small tumour 
that may have been overlooked would by then have increased sufficiently 
to be recognized. 

Treatment has until lately consisted of exploratory operation with 
either decapsulation or nephrotomy when nephrectomy has not been 
done. The results have been very satisfactory at any rate for some time 
after operation. Hale White watched his cases for two to three years 
without recurrence taking place. It has been suggested that some inter- 
ference with the sympathetic nerve-supply to the vessels may cause this 
amelioration. Wilbur and Priestley, however, hold that such surgical 
interference is unjustifiable, and that equally good results can be 
obtained from irrigation of the renal pelvis with silver nitrate solution 
of 1 to 5 per cent. Such irrigation may stop the bleeding immediately, 
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but often has to be repeated a few times before the haemofr4^^^5 
ceases. 

They also emphasize an association with focal infection of the upper 
respiratory tract, exacerbations of such infections often synchronizing 
with the onset of the haematuria. They believe that in some unexplained 
way the one produces the other, and therefore state that a most import- 
ant part of treatment is the removal of all such foci. Medical treatment 
is useless and has never been shown to have the slightest effect on the 
condition. 
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l.-DEFINITION 

587.] In the past this disease has been described tinder various names, 
but the only alternatives to the title haemochromatosis which now 
survive are (a) pigment cirrhosis (Troisier, 1871), and (b) bronze 
diabetes (Hanot and Schachmann, 1886). 

Its essential features consist in cirrhosis of the liver and, to a much less 
extent, of other organs, and in deposition of pigments in nearly all the 
tissues of the body. There is a profound disturbance of the metabolism 
of iron, resulting in the production of the pigment haemosiderin, and 
a parallel disturbance of metabolism, probably of protein, which results 
in the production of the melanin pigment haemofuscin. These changes 
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lead in time to a characteristic clinical picture in which pigmentation, 
diabetes mellitus, hepatic cirrhosis, and endocrine changes are the most 
prominent features. 


2 -AETIOLOGY 

Haemochromatosis has a sharply limited incidence, both of age and sex. Age 
The earliest recorded age is twenty years, and thereafter there is a incidence 
gradually increasing liability until the decade forty-five to fifty-five is 
reached, when the incidence is at a maximum — 42 per cent of the 
recorded cases occurred during these ten years. There is then a rapid 
decline in incidence. These figures apply to the age of the established 
disease; in many cases it is found that one or more symptoms, particularly 
pigmentation, may date back much earlier. From a clinical point of 
view the disease is therefore one of middle life. 

The sex incidence is even more sharply limited than the age, haemo- Sex 
chromatosis having an overwhelming incidence in males. Of 311 incidence 
recorded cases, 295 occurred in men and 16 in women, giving a pro- 
portion of roughly 20 males to I female. For various reasons the true 
proportion is probably even greater than this. Apart from a few minor 
differences, particularly a tendency for the hepatic cirrhosis to be of the 
atrophic form in females, the disease has the same characters in both 
sexes. 

A few familial and hereditary cases have been recorded and have a Heredity 
special significance from the rarity of the disease. Lawrence described a 
family in which the transmission of the disease was thought to suggest 
a sex-linked inheritance. 

An explanation of haemochromatosis involves the integration of a 
number of apparently isolated phenomena which are briefly indicated 
below. Among these there appeal to be at least four which are primary 
and not derivative. These are: (i) the deposits of haemosiderin and 
haemofuscin, (ii) the age-incidence, (iii) the sex incidence, and (iv) the 
cirrhosis of the liver and other organs. Numerous hypotheses have been 
advanced in the past, but most of them, including that of chronic copper 
poisoning (Mallory), do not explain all the above features (Sheldon, 

1935). The most satisfactory view is that the disease is an inborn error 
of metabolism, dating from conception but not becoming clinically 
obvious until middle life. The exact nature of this error is still unknown, 
but it concerns the inner metabolism of all the cells of the body and 
is shown in two ways: (i) by the production of a melanin pigment in 
certain situations, and (ii) by the formation of an iron-containing 
compound in nearly all the tissues. The latter is probably the result 
of some abnormality which gives the iron concerned in intracellular 
respiration a shorter life than normal and then leaves it in a form 
unfit for excretion. This error does not produce any disturbance of 
health, but it initiates in many organs a process of fibrosis, and eventu- 
ally the characteristic symptoms of disease in the organs affected. In 



108 


HAEMOCHROMATOSIS 


[VOL. VI 


Haemosiderin 


Distribution 
of pigment 


Endocrine 

glands 


Kidney and 
testis 


the course of time the products of this error of metabolism accumulate 
as the characteristic pigments and ultimately lead to the final stage 
of the disease, the process being so slow that the symptoms usually do 
not appear till middle life. The sex incidence is probably explained by 
the mode of transmission of the error of metabolism which, as already 
mentioned, has been thought to be by sex-1 inked inheritance; but on 
this point further data arc urgently needed. 

3 -MORBID ANATOMY AND CHEMICAL 
PATHOLOGY 

(1) — Morbid Anatomy 

As every tissue in the body may be affected, a detailed description 
would be of undue length. The morbid changes may be grouped under 
the following headings: ( a ) pigment deposits, ( b ) fibrolic changes, and 
(c) degenerative changes. 

(a) Pigment Deposits 

Two pigments are found in the tissues, haemosiderin and hacmofuscin, 
which in addition to their chemical differences also have a characteristic 
distribution in the tissues. 

Haemosiderin is a deep yellow pigment and consists of an organic 
basis impregnated with iron. Its iron content is high (55 per cent), and 
the metal appears to be in the form of a colloidal ferric oxide. This, the 
predominating pigment of haemochromatosis, has remarkably wide- 
spread distribution, the most prominent feature of which is the extreme 
tendency to affect gland cells. This applies to the glands of both external 
and internal secretion. The greatest amounts are found in the liver and 
pancreas, but every secreting gland may be affected; the pigment has 
even been found in the male breast. The epithelium of the excretory 
ducts may contain haemosiderin, but the amount is not large, and it is 
mainly confined to the smaller ducts. The endocrine organs are exten- 
sively affected. The parathyroids always contain pigment, and in some 
cases the amount is enormous. The thyroid is usually heavily pigmented. 
In the adrenals the zona glomerulosa is invariably pigmented, but the 
remainder of the gland usually escapes. The islands of Langerhans are 
pigmented in 80 per cent of the cases, the degree varying from fine 
grains of pigment up to large masses which have destroyed the islet. 
The anterior lobe of the pituitary is affected, but the posterior lobe 
usually escapes. 

The kidney and the germinal epithelium of the testis stand in some- 
what striking exception to this list. The kidney shows a moderate degree 
only of pigmentation, confined in most cases to the convoluted tubules 
of the second order, and the germinal epithelium of the testis usually 
escapes altogether. The total amount deposited in the kidney during 
life is probably greater than the microscopical appearances suggest, 
owing to desquamation of epithelium in the urine. Smooth muscle 
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practically never contains haemosiderin, but the striated musculature Muscle 
is affected to a far greater extent than has been recognized. The amount 
deposited appears to bear some relation to the degree of functional 
activity of the muscle, being, for instance, greater in the tongue than 
in the quadriceps. In keeping with this, the heart shows pigmentation Heart 
in at least 90 per cent of the cases, and the amount is sometimes enorm- 
ous. It could hardly be expected that such huge deposits of pigment 
should occur in the body without the reticulo-endothelial system being Endothelium 
affected, and pigment is found in the Kupffer cells of the liver, in the 
spleen, and in the alveolar epithelium of the lung. The capillary endo- 
thelium is affected in most organs, but the pigmentation of this structure 
reaches a maximum in the testis, where the capillaries (and lymphatics) 
may be transformed into pipes of iron. In contrast to the above is the Bone marrow 
bone marrow, in which the amount of haemosiderin is slight. 

In addition to the above sites, haemosiderin is also often present in Other 
cartilage, both of joints and of the respiratory tract, and it may occur tissues 
in the synovial endothelium of the joints to an extent sufficient to cause 
naked-eye pigmentation. Wherever there is much pigment in the true 
cells, there is nearly always pigmentation of the connective tissues, and 
this reaches a maximum in the liver and pancreas. In the former organ 
especially the amount of pigment in the fibrous tracts may overshadow 
that in the liver cells. All the lymphatic glands contain pigment, the 
amount depending on the region they drain. The portal and pancreatic 
glands in particular may be changed into masses of pigment which 
completely obliterate the normal structure. 

Haemofuscin, in contrast to haemosiderin, is a dark, almost black, Haeinofuscin 
pigment and does not contain iron. It contains sulphur and is probably 
related to themelanins. It is also either identical with, or closely related 
to, the ‘brown’ pigment of old age and atrophy. This pigment is mainly Distribution 
deposited in smooth muscle; the large amount and the constancy of its in body 
presence here are striking features of the disease. It affects especially 
the smooth muscle of the generative tract and the alimentary canal, 
where it is usually most intense in the duodenum and jejunum, though 
all parts may be affected; it shows an especial preference for the longi- 
tudinal muscle. It has been suggested (Thompson) that the distribution 
of the pigment in the alimentary canal may be related with the pH at 
the level concerned. The smooth muscle of the blood-vessels, particu- 
larly of the arteries, is also heavily pigmented, and in some cases the 
vessels can be traced by the naked eye to their small ramifications on 
account of their brown colour. 

( b ) Fibrotic Changes 

Fibrosis of certain organs is as invariable as the pigmentation. Hepatic Liver 
cirrhosis is a constant feature of the disease and is usually of the hyper- 
trophic type, the liver weighing up to 4,000 grams. Atrophic cirrhosis 
is very rare, being found in only some 7 per cent of the cases. The 
cirrhosis is slow in its progress. The pancreas is also constantly affected. 
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and, although the degree is usually less than in the liver, the fibrosis may 
in some instances be extreme. In the liver the pigmentation and cirrhosis 
are usually of somewhat parallel intensity, but in the pancreas there 
may be a distinct separation between the two changes, and in some 
cases with a comparatively small amount of pigment the degree of 
cirrhosis has been extreme. 

The spleen nearly always shows some fibrosis; this may also occur 
in the salivary glands, heart, and thyroid, but is rare in the remaining 
organs and does not appear to be related to the amount of pigment. 
Thus the parathyroids and choroid plexuses invariably have a high 
pigment content, but there is not any record of a fibrosis. On the other 
hand in the lymphatic glands, which arc constantly affected, it appears 
that the degree of the fibrosis may go hand in hand with that of the 
pigmentation. It is clear that the fibrotic changes involve more than a 
pure cirrhosis of the liver, and it seems justifiable to use the term 
polysclerosis for this aspect of the disease. 

(c) Degenerative Changes 

The last is the least prominent feature and, apart from direct mechani- 
cal damage caused to various parenchymatous cells by their load of 
pigment, is practically confined to degenerative changes in the islands 
of Langerhans and in the germinal epithelium of the testes. 

(2) — Biochemical Changes 

Chemical examination of the blood does not help in the diagnosis 
during life. The iron content of the blood appears to be somewhat 
less than normal, in contrast to the state of affairs in the tissues 
(Sachs, Levine, and Griffith). At necropsy the tissues show an astonish- 
ing series of chemical changes, storage of iron being the most 
prominent feature. The total amount of this metal deposited in the 
body appears to amount in severe cases to about 50 grams, and in 
less severe cases it reaches at least 20 grams. The amount of iron may 
therefore be increased tenfold above the normal, which is about 5 
grams. Hardly any tissues appear to escape, though in some, such as 
the brain and colon, the increase, if present at all, is very small. The 
largest amounts are deposited in the glandular organs, such as the liver 
and pancreas, where the increase above normal may be as much as a 
hundredfold. Striated muscle contains about four times the normal 
amount of iron, and because of the great extent of this tissue the muscles 
come second to the liver in total content of iron. In addition to the 
increase of iron there appears to be a constant increase in calcium, 
which tends to follow in intensity the variations in iron, being greatest 
in the liver and pancreas. 

There appears also to be some disturbance in the distribution of 
sodium and potassium, but this feature of the disease still awaits further 
investigation. The zinc content of the tissues is normal, but there 
appears to be a low manganese content, at any rate of the liver. The 
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copper content of the tissues is increased, especially in the liver, and Copper 
the average order of increase appears to be about twice the normal. 

This is also true of striated muscle. There is also some disturbance of 
sulphur metabolism, which appears to be related to the deposits of Sulphur 
haemofuscin. 


4 -CLINICAL PICTURE 

The disease may first become manifest in various ways. Pigmentation Symptoms of 
is undoubtedly the commonest of these, and patients will often confess onset 
to having known they were of an unusual colour for many years before 
the appearance of other symptoms. This may sometimes date back as 
far as childhood. In the absence of other troubles, however, it is but 
rarely that patients consider this a symptom worthy of medical atten- 
tion. Apart from the pigmentation, the commonest conditions for 
which the patient seeks relief are diabetes mellitus, abdominal symp- 
toms due to the hepatic cirrhosis, and general lassitude. Once the 
disease has become clinically evident it is characterized by a tetrad of % sease 
manifestations, namely (i) pigmentation, (ii) diabetes mellitus, (iii) cirr- 
hosis of the liver, and (iv) endocrine symptoms. Myocardial symptoms 
are undoubtedly commoner than has been recognized in the past. Apart 
from the hepatic cirrhosis, which is invariable, any or all of these may 
he absent, though this state of affairs is rare. These manifestations may 
now be considered in greater detail. 

Pigmentation is present in more than 80 per cent of cases. The abnormal Pigmentation 
colour has an even distribution where it is present on the body (i.e. it 
is not macular or in plaques) and is heaviest on the face, forearms, hands, 
and often most extreme in the region of the pudenda. The coloration may 
follow one of two types: (i) a distinctly bluish, bluish-grey, or leaden 
appearance, which in reflected light may strongly suggest a metallic 
comparison; this is especially apt to be found on the face; and (ii) a 
pure bronzing, progressing in severe cases through all shades of brown 
to black and having the same appearance as the pigmentation of 
Addison’s disease; this colour is more apt to be found on the face, 
limbs, and genitalia. The same patient may show all degrees of mixture 
of these types, but the commonest appearance is for the face to be 
bluish and the body brownish. The blue colour is quite distinct from 
the blueness of cyanosis. The pigmentation of the body is subject to 
curious fluctuations in intensity. It often shows a marked decrease when 
diabetes mellitus has come under control with insulin, and it usually 
deepens considerably before death. 

The mucous membranes accessible to ordinary clinical examination Pigmentation 
are pigmented in about 16 per cent of cases, and if the mucous mem- ^Sranes 
branes of the nasal cavity and of the larynx and epiglottis are included 
the proportion is much higher. Indeed the examination of these regions 
may be of much assistance in diagnosis. 

Diabetes mellitus is slightly less common than pigmentation, being 
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found in 78 per cent of the cases. Before the discovery of insulin the 
appearance of diabetes mellitus was an ominous event, because death 
usually occurred within twelve months, the diabetes often being of 
severe type. From a biochemical point of view, however, it does not 
appear to differ from ordinary diabetes mellitus, and its treatment by 
insulin and diet is exactly as for this condition (see article Diabetes 
Mellitus, Vol. Ill, p. 651). Some cases, however, appear to have an 
undue liability to hypoglycaemic shock after the administration of 
insulin, which has been thought to be due to the concomitant involve- 
ment of the liver and pituitary gland. This, however, is not common, 
and most patients with haemochromatosis react normally to insulin. 

Hepatic cirrhosis is present in all cases and produces its characteristic 
clinical symptoms (see Liver Diseases). The cirrhosis is nearly always 
hypertrophic, and in many cases the liver is considerably enlarged, 
reaching to the umbilicus. An atrophic cirrhosis is rare, occurring in 
only 7 per cent of the cases. The cirrhosis develops more slowly than in 
ordinary cases ascribed to alcoholism, and the hepatic enlargement 
may have been known to exist for some time before the appearance of 
other symptoms. Ascites is common, but a collateral circulation is rare. 
Splenic enlargement of moderate extent (one or two finger-breadths) is 
common. Upper abdominal pain, associated with enlargement of the 
liver, is the commonest subjective symptom. 

Endocrine symptoms should be looked for in all cases. The char- 
acteristic syndrome consists of two sets of symptoms: (i) an alteration 
of the secondary sexual hair, the hair in the axillae and on the chest 
being lost and the pubic hair thinned and of a feminine distribution; in 
addition the hair of the head is usually soft and silky, and the necessity 
for both hair-cutting and shaving is often much less than normal; one 
patient who had reached the rank of sergeant-major in the regular 
army had had only one shave a week, and two, or at the most three, 
hair-cuts a year; the other clinical symptoms of the disease appeared 
many years later; (ii) impotence, which is usually a late symptom, the 
testicles sometimes being small and soft, and sometimes lacking in their 
characteristic sensation. 

Of these four symptoms, forming the tetrad of the disease, hepatic 
cirrhosis is invariably present, whereas any or all of the remaining 
three may be absent. The remaining symptoms are not so important. 
A curious drowsiness and listlessness are present in many cases. 
Changes in the central nervous system are rare, but Kuipers adduced 
evidence that the mid-brain might be affected, and it is possible that the 
apathy may be connected with such changes. X-ray examinations are 
consistently negative, a somewhat surprising fact in view of the extent 
of the deposits of iron. The blood-pressure tends to be low (average 
111-120/71-80 mm. Hg). There is an increasing volume of evidence 
that the heart is affected by its load of pigment, leading in time to the 
clinical signs of myocardial failure in many cases (Murray Lyon). 
Indeed, even when clinical evidence of heart failure is not present, the 
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electrocardiogram may indicate myocardial degeneration. The urine, Uiine 
apart from the diabetic changes, is normal in most cases, though an 
examination of the urinary sediment may show intracellular granules of 
haemosiderin (Rous’ test). A history of alcoholism is not found with 
any special frequency. The Wassermann reaction is usually negative, 
and the disease is not in any way related to syphilis. The blood does not Blood 
show any characteristic changes. There is not any significant anaemia 
(average count slightly over 4,000,000 red cells, and SO per cent haemo- 
globin), and the red-cell fragility is within normal limits. Purpura has 
been recorded in a few cases, usually as a terminal phenomenon. 

Metabolic investigations do not yield any information of clinical \alue. \Uhrh.>lLm 
The basal metabolic rate is normal. A possible defect in th« metabolism 
of urobilin has been much canvassed, but it does not appear that any 
changes found aie more than could be accounted for by the cirrhosis 
of the li\er. 


5 -COURSE AND PROGNOSIS 

The disease is ine\itably fatal, but the actual cause of death is tending to Causes oj 
change. Before the discovery of insulin the great majority of patients t!ealh 
died in diabetic coma, which still remains the commonest cause of death. 
Unfortunately, the extension in time that is provided for many cases 
by the appropriate use of insulin only allows the remaining features an 
opportunity for further development, with the result that there is an 
increasing tendency for patients to die either from the hepatic cirrhosis 
or from cardiac failure. 


6-DIAGNOSIS 

In a case presenting the whole clinical picture the diagnosis is obvious. 

Difficulty arises in the absence of one or more of the symptoms, such 
as diabetes mellitus, or pigmentation. In some of these cases it may be 
impossible to make a clinical diagnosis, which accounts for the fact that 
even under conditions of accurate observation the diagnosis in some 
cases still comes as a surprise at the necropsy. When the possibility of Examination 
haemochromatosis is suspected, the following procedures are useful: (i) P atient 
a biopsy of the skin; in haemochromatosis with pigmentation granules 
of haemosiderin are found, especially in the sweat glands; (ii) a Rous’ 
test of the urine (see above); (iii) an examination of the nasal chambers 
and of the larynx and epiglottis for pigmentation; and (iv) an examin- 
ation for sexual hypoplasia, which is important in. making a differential 
diagnosis. A history of pigmentation for many years and a long-standing 
diminished need for shaving and hair-cutting are features of the case- 
history which may help the decision in a doubtful case. 
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7 -TREATMENT 

There is not any known treatment which affects the whole disease. The 
treatment of its isolated features, such as the hepatic cirrhosis and the 
diabetes, lies along the lines appropriate for each condition. 
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1-DEFINITION 

588.] Haemoglobinuria is the name applied to various symptom- 
complexes characterized by the passage of haemoglobin in the urine. 
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2 -AETIOLOGY 

The mechanisms which result in haemolysis and hacmoglobinuria 
remain obscure, but for clinical purposes the causes can be classified as: 
(i) chemical substances, such as potassium chlorate, quinine, pyrogallic 
acid, naphthol,toluylenediamine, carbolic acid, carbon monoxide, arsine, 
and muscaiine; (ii) infective agents, such as those of syphilis, malaria, 
yellow fever, scarlet fever, enteric fever, and Oroya fever; the Clostridium 
welchii which occurs in the tissues in gas gangrene may also lead to 
haemoglobinuria; (lii) blood transfusion, owing to faulty matching of 
the donor’s and recipient’s blood; (iv) fabism, i.c. idiosyncrasy to the 
bean Vicia fa ha; (v) pregnancy and the puerperium; (vi) extremes of 
temperature, such as exposure to cold or burns of the skin; (vii) muscular 
exertion, resulting in ’’exercise haemoglobinuria’; (viii) haemolytic 
anaemias of the Marchiafava-Michcli or Lcdercr type; and (i\) para- 
lytic haemoglobinuria, of which the cause is unknown. 


3-PATHOLOGY 

Haemoglobin exists in the human body as the pigment of the red blood- 
corpuscles and also as myoliacmoglobin, the colouring matter of 
muscles. These two forms of haemoglobin can be distinguished spectro- 
scopically. Haemoglobinuria results from an excessive and rapid intra- 
vascular lysis of red cells: myohaemoglobinuria is very rare in man, 
although not uncommon in animals. The causes of intravascular 
haemolysis and haemoglobinuria will be considered later, but in general 
it may be slated that probably only 5 to 10 per cent of the haemoglobin 
liberated from the red cells appears in the urine. In every case of 
haemoglobinuria there is therefore some degree of anaemia and haemo- 
globinaemia. In blackwater fever Fairley described the presence in the 
blood of an unnamed pigment, closely allied to methacmoglobin, for 
which he suggested the name pseudo-methaemoglobin. The excess of 
blood pigment in the plasma is usually excreted as bile pigment, without 
the production of clinical jaundice, although the blood may give an 
indirect van den Bergh reaction. Clinical jaundice will result if in 
addition the liver is damaged, as may be the case in severe anaemia 
owing to anoxaemia. 

The urine varies in colour from an almost black, dark brown, or deep 
burgundy colour to pale red. The pigment present consists of various 
amounts of haemoglobin, oxyhaemoglobin, or methacmoglobin. Uro- 
erythrin may give the urine a rose-pink colour. The deposit may contain 
a haemoglobin detritus with haematin or haemosidcrin granules. Red 
cells in various stages of decolor ization together with granules and 
red-cell casts may also be present. In paroxysmal haemoglobinuria 
albuminuria is present during the attack and may persist for a day 
or so after the red colour has disappeared from the urine. 
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4 “CLINICAL PICTURE 

A short account of some of the clinical forms of haemoglobinuria will 

now be given. Blackwater fever, which is associated with malaria, is Bludcwater 

considered in a separate article (see Vol. II, p. 361 ). J * e ' cr 

(1) — Haemoglobinuria due to Chemical Agents 

(a) Quinine Haemoglobinuria 

589. ] Terplan and Javert recorded fatal haemoglobinuria due to quinine, I'wdas 
which was taken by a woman to terminate a three months' pregnane}. aD0 ' u ~ UCten 
The patient died of uraemia, with a blood urea content cf 344 mgm. 

per 100 c.c. Haemoglobinuric infarcts in the kidnevs were found at 
necropsy. At least eight other cases have been published of fatal haemo- 
globinuria due to quinine taken in the early stages of pregnancy. 

(b) Arsine Haemoglobinuria 

Panton, Maitiand-Jones. and Riddoch described two cases of arsine 
haemoglobinuria in men who supervised the mixing of zinc and sulphuric 
acid in open vessels. Both of the ingredients of the mixture contained 
arsenic. Dudley observed some men who were admitted to hospital 
from two submarines with a diagnosis of carbon dioxide or carbon 
monoxide poisoning. They were found to be suffering from poisoning 
from arseniuretted hydrogen gas evolved from batteries in the sub- 
marines. The metallic portion of the plates contained 0-2 per cent of 
arsenic, which was the source of the poisoning. The cases were char- 
acterized by an onset with headache, nausea, and vomiting; a severe 
anaemia then developed, with a tendency to leucopenia and a slight 
degree of icterus; and in one case the urine was dark brown to blood- 
red owing to the presence of haemoglobin. 

(2) — Mismatched Blood Transfusion 

590. ] When an incompatible blood is used in transfusion, the reaction Simp toms 
provoked depends to a certain extent upon the size of the transfusion. 

As small an amount as 100 c.c. may prove fatal. The immediate reaction 
consists in a feeling of distress, pains in the loins, headache, shivering, 
and rise of temperature, followed by a rigor, vomiting, and possibly 
urticaria (see also Blood Transfusion, Yol. II, p. 541). If this reaction 
does not prove fatal, death may subsequently occur from renal failure 
with, haemoglobinuria. Baker and Dodds showed that the blood urea 
might reach a level of 803 mgm. per 100 c.c. before death. The donor s 
red cells are rapidly agglutinated and haemolysed with resulting haemo- 
globinuria. The haemoglobin is precipitated in the renal tubules as a 
variety of acid haematin if the reaction of the urine reaches a pH of 
6 or lower and the concentration of sodium chloride in the urine is up 
to 1 per cent. Death, from uraemia, is only likely to occur if there is 
blockage of the renal tubules. 
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(3) — FaMsm 

591.] In some persons haemoglobinuria results from eating the beans or 
seeds of the Vidajaha or even from inhaling the pollen from its flowers. 
The disease has been known for centuries and was described by Hero- 
dotus and Pythagoras. It is met with now in Sicily, Sardinia, and 
southern Italy, during the months of April to July, when the beans are 
in flower, ripening, or in seed. 

Preti, describing his observations on this disease, showed that it did 
not bear any relationship to malaria, syphilis, or to exposure to cold. 
He considered that it was a manifestation of anaphylaxis, some persons 
becoming sensitized to the bean or to the pollen of its flowers. It is 
therefore thought to be allergic rather than toxic in origin. 

The disease is characterized by a sudden onset, with languor, stupor, 
and sometimes nausea, vomiting, and diarrhoea. Anaemia with an 
initial leucopenia, icterus, and haemoglobinuria rapidly ensue, with 
enlargement of the liver and spleen, and often there is a high temperature 
with rigors. A mortality rate of about 8 per cent has been observed in 
Sardinia. 

(4) — Paroxysmal HaemogSoMnurias 

592]. The types of haemoglobinuria which occur in paroxysms form a 
strikingclinieal picture and arc of great interest. They fall into four groups. 

(a) Cold Haemoglobinuria 

Gull in 1866 was one of the first to recognize that chill as well as ague 
could cause haemoglobinuria. In 1879 Murri emphasized the actio- 
logical relation of syphilis to cold haemoglobinuria. In the majority of 
cases the patient is the subject of congenital syphilis. The disease occurs 
chiefly in adult males; in 30 per cent of cases there is clinical evidence 
of syphilis, and in 90 per cent of cases the blood Wassermann reaction 
is positive. 

The attack is provoked by exposure to cold, which may be only trivial. 
During an attack there is constitutional disturbance, with malaise, 
headache, nausea, vomiting, aching in the back, legs, or abdomen, 
pains in the joints, and coldness of the exposed parts of the body. The 
temperature may rise to 101° F. or higher with a rigor. In some cases 
there is not any fever. During or directly after the attack the urine 
becomes dark red or nearly black owing to the presence of haemoglobin 
and its derivatives. The spleen and liver may be palpable during an 
attack, and after an attack a slight degree of icterus may be noticed. 
Rosenbach showed in 1880 that an attack of haemoglobinuria could 
be artificially induced in a susceptible subject by immersing the feet in 
ice-cold water for ten minutes (Rosenbach test). 

A further advance in our knowledge of the disease was made in 1904 
by Donath and Landsteiner, who demonstrated that the serum or 
plasma of a patient contained a lysin which united with the red cells 
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only when the blood was cooled. This autohaemohsin acts as an 
amboceptor; on warming the blood complement unites with the red-ceil- 
amboceptor complex, and lysis of the red cells ensues. The phenomenon 
can be demonstrated outside the body in a test-tube and constitutes the 
Donath-Landsteiner reaction. The presence of carbon dioxide may also 
be an additional factor in the mechanism of haemolysis. It is not known 
why an autohaemolysin is present in the blood of some patients suffering 
from syphilis and absent in others. In some cases of cold haemo- 
globinuria intravascular clotting occurs, with gangrene of the fingers, 
toes, or tip of the nose. Mackenzie in 1929 gave an interesting review 
of the subject. 

(b) Exercise Haemoglobinuria 

Physical exertion or standing in a position of lordosis will provoke 
haemoglobinuria in some persons. It was described as occurring chiefly 
in soldiers by Porges and Strisovver in 1913. Exercise haemoglobinuria 
appears to be allied to postural albuminuria, occurring almost entirely 
in young males between the ages of ten and twenty years. There are not 
any constitutional symptoms, and the patient usually grows out of 
it. The condition is not related to chilling, the Donath-Landsteiner 
reaction is negative, and the patients are not syphilitic. There are not 
usually any blood changes, and it has been suggested that the haemolysis 
occurs in the renal vessels. 

(c) Haemolytic Anaemia with Haemoglobinuria 

(i) The Marchiafava-Micheli type of haemolytic leucopenic anaemia Marchiafava - 
with recurrent or nocturnal haemoglobinuria (and haemosiderinuria). ahaeniL 
A peculiar feature of this recurrent variety of haemoglobinuria is that 
it tends to occur at night. In 1928 Marchiafava described a case of 
haemolytic anaemia with perpetual haemosiderinuria. 

An aviator, aged 32, had been involved in several flying accidents and Clinical 
had suffered from anaemia with leucopenia for three years. After a blood P icture 
transfusion he first passed coffee-coloured urine. The red cells did not show 
increased fragility, the spleen was not enlarged, and there was a fleeting 
and variable slight icterus. In the urinary deposit haemosiderin was often 
found, methaemoglobin being also present on two occasions. 

The cases of haemolytic leucopenic anaemia were originally confused Diagnosis 
with haemolytic icterus but are distinguished from haemolytic icterus Analytic 
by the haemoglobinuria, the normal or only slightly increased fragility icterus 
of the red cells, the high reticulocyte count, and the post-mortem appear- 
ances of the spleen. In a typical case there is a slowly progressive 
anaemia and, later, paroxysms of haemoglobinuria, which usually 
develop or are most marked during the night. 

In short attacks the urine passed during the night is richest in haemo- The urine 
globin, that voided during the day containing very little haemoglobin. 

In severe attacks the night urine is darker than the day urine and, as 
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the attack passes ol f, only the night urine is dark. Although Marchiafava 
drew attention to the presence of haemosiderin in the urine sediment, 
it may only occur intermittently, as described by Mieheli; Rosenthal 
also agreed that its presence is not constant. 3n some cases thehaemo- 
globinuria is noticed before the anaemia is detected. Witts (1932) 
recorded a case conforming to this type, bringing the total published 
up to 27, 17 males and 10 females. Rosenthal published an interesting 
review entitled ‘A new form of paroxysmal haemoglobinuria\ in which 
he described a case: 

A male, aged 18, without any previous exposure to cold or violent 
muscular exertion, was seized with shivering, loin pains, and fever and 
passed co flee- black urine. Recurrences occurred, of various degrees of se- 
venty, for thirty years, when the clinical picture alteied, in as much as the 
patient remained permanently ill between the attacks, owing to weakness, 
anaemia, and a periodically increasing low-grade jaundice. He was at dif- 
ferent times suspected to be suffering from Band's disease, pernicious 
anaemia, and haemolytic icterus. Three years later both liver and spleen 
were enlarged. The blood then showed a haemoglobin content of 35 per 
cent, red cells 1*5 millions, colour index 1, reticulocytes 12 to 15 per cent, 
white cells 3,500, lymphocytes 50 per cent, neutrophils 40 per cent, mono- 
cytes 10 per cent; the fragility of the red cells was normal. The Donath- 
Landsteiner reaction was always negative, and cooling of the limbs did not 
provoke any reaction. The patient died fourteen hours after splenectomy. 

I recently observed a further case (unpublished) under the care of 
Dr. G. E. S. Ward in the Middlesex Hospital, London: 

A woman, aged 24, suffered from severe anaemia at the age of 13, which 
was diagnosed as ‘chlorosis', and at the same time also complained of 
menorrhagia. Eleven years later (May, 1936) she suffered from pains in the 
epigastrium and back, with jaundice, and the urine was daik, especially the 
nocturnal specimens. Jn July, 1936, the blood count showed red cells 2 6 
millions, haemoglobin 55 per cent, reticulocytes 19 per cent, leucocytes 
3,000. The patient subsequently had attacks of hacmoglobinuria, chiefly 
nocturnal, with jaundice. During one attack the urine contained 2 7 grams 
of haemoglobin by night and 1*1 grains by day. Her condition deteriorated 
until a severe syncopal attack occurred with a haemoglobin of 45 per cent. 
This was relieved by a drip blood transfusion, the haemoglobin level being 
raised to 90 per cent. & 

These cases illustrate the typical features of the disease and clearly 
differentiate it from haemolytic icterus, in the most severe forms of 
which haemoglobin uria does not occur, and emphasize the fact that 
splenectomy must not be performed in this type of hacmoglobinuria. 
(ii) Lederer’s anaemia. This is an acute haemolyticanaemiaof unknown 
origin which most often affects children but may occur in adults, especially 
during pregnancy. O’Donoghue and Witts described the occurence of 
haemoglobinuria in severe cases. There is leucocytosis of 20,000 to 
40,000 in this disease in contrast to the leucopenia which characterizes 
the haemolytic anaemia with nocturnal haemoglobinuria. 
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id) Paralytic Haemoglobinuriu {Paroxysmal Myoglobinuria) 

This is a rare disease, only three cases having been recorded. It is incidence 
characterized by muscular atrophy, with recurrent attacks of haemo- 
globinuria. The pigment in the urine is myohaemoglobin derived from 
the muscles. At necropsy the affected muscles are white — like ‘fish flesh'. 

Meyer-Betz recorded the first case in 1911 and pointed out the re- The condition 
semblance to the condition well known in horses, in which black urine 1,1 h urse '* 
is passed. This symptom is likely to occur in an affected animal vs hen. 
after a few days’ rest, with good food, it is taken out to work. It develops 
muscular weakness or paral}sis of the hind limbs and voids urine 
darkened by myohaemoglobin. Death may rapidly ensue. 

Meyer-Betz's patient was a boy. aged 13. who developed extraordinary Ciuvcal 
muscle weakness with sudden attacks of paroxysmal haemoglobin uria. The P' lcUires 
condition improved slowly and gradually after the cessation of the attacks 
of haemoglobinuria. 

Gunther proposed the names my oglobinaemia and myoglobinuria for 
the form of haemoglobinuria of this class; his patient had myositis, with 
almost complete loss of the red colour of the affected muscles, and an 
output of a myohaemoglobin derivative in the urine. Paul's patient died 
within fourteen days of the onset, having suffered sev ere muscular pains, 
with great loss of strength and finally paralysis; the necropsy showed 
extensive waxy degeneration of the muscles and blocking of the renal 
tubules with masses of haemoglobin. 


5-DIAGNOSIS 

593.] The diagnosis in any suspected case of haemoglobinuria depends 
on a chemical and spectroscopic examination of the urine. The clinical 
basis of the differential diagnosis of the type of haemoglobinuria has 
been considered in the preceding sections. The chief confusion has 
arisen in the recognition of the nature of the haemolytic anaemic type 
of haemoglobinuria. Thus Chauffard and Troisier, and Giffin believed 
that their cases should be described as haemolytic icterus with 
haemoglobinuria. Panton, Maitland- Jones, and Riddoch were impressed 
with the resemblance of their cases to pernicious anaemia. The haemo- 
lytic anaemic type of recurrent haemoglobinuria has its peculiar features 
as detailed above, and although the fragility of the red ceils is slightly 
increased in some cases this phenomenon is not as marked as in haemo- 
lytic icterus. The high reticulocyte count and absence of response to 
liver treatment distinguish it from pernicious anaemia. 


6-TREATMENT 

The treatment in any case of haemoglobinuria must vary with the cause, 
if it be known, or with the type of disease. In some cases, as in that 
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form due to mismatched blood transfusions, treatment is preventive, 
adequate care being taken to ensure correct grouping of donor and 
recipient (see Blood Transfusion, VoI. 11, p. 542). The administration 
of alkalis by mouth to the recipient is also a wise precaution. In the 
group of cases due to chemical substances the causal agent must be 
removed. In the infective group treatment is directed to the disease of 
which the haemoglobinuria is a symptom. Cold haentoglobinuria can 
usually be cured by appropriate antisyphilitie treatment. One case of 
exercise haemoglobinuria has been recorded by Panton, Maitland- 
Jones, and Riddoch which was cured by four injections of horse serum. 
No special treatment is available lor paralytic haemoglobinuria. The 
disease may remit spontaneously or prove rapidly fatal. The outlook in 
the haemolytic anaemic type of haemoglobinuna is very grave; splen- 
ectomy should never be advised, and the most hopeful line of treatment 
lies in repeated small transf usions of about 500 c.c. of compatible blood. 
Large transfusions are liable to provoke further haemoglobinuric crises. 
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Reference may also be made to the following titles: 

BLOOD EXAMINATION HAEMORRHAGIC DISEASES 

HEREDITY AND CONSTITUTION 


1.— DEFINITION 

594.] An hereditary disease affecting males and characterized by a 
delay in the coagulation time of the blood and a tendency to recurrent 
haemorrhages. 


2 —AETIOLOGY 

Haemophilia is generally regarded as an hereditary character, sex- 
linked and recessive. It appears only in males and is transmitted 
characteristically through the females who are free from it (see Fig. 13); 
according to Birch it may be transmitted occasionally through the male. 
True haemophilia may occur in a female only if she is the daughter of 
a haemophilic male and a haemophilia-transmitting female. Such an 
occurrence is obviously extremely rare. An authentic case was recently 
reported (Handley and Nussbrecher). Many of the cases recorded as 
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haemophilia in females are examples of the rare diseases known as 
constitutional thrombopathy (von WiSlebrand) and hereditary haemo- 



No Consanguinity ctcurdcd 

Fit;. 13. -Haemophilia. Twenty cases in 5 generations 
( Eugenics \ jabot a tot ies Menton s) 


philic thrombasthenia (Glanzmann). Members of the Latin races arc 
rarely alTected. Social conditions do not play any known aetiological 
part. 


3-PATHOLOGY 

Changes in The essential pathological feature of the disease is the markedly delayed 

tneUoou coagulation time of the blood, due to defective activation of pro- 

thrombin to thrombin. The blood-platelets arc normal in quantity but 
are unduly stable, with the result that the liberation of thrombokinase 
is delayed. The blood may remain fluid in a test-tube for 40 minutes or 
longer, compared to a normal clotting time of 5 to 7 minutes. When 
haemophilic blood coagulates, the clot usually retracts properly. The 
bleeding time, as determined from a single stab with a needle, is not 
increased (see Vol. II, p. 483). Structural changes in the walls of blood- 
vessels have been claimed to be present, but this explanation of the 
haemorrhagic tendency is not generally accepted. Apart from hypo- 
chromic anaemia secondary to haemorrhage, significant changes in 
the red-cell picture are not found. 


4.-CLINICAL PICTURE 

The clinical manifestations of haemophilia are essentially those of 
haemorrhage. The tendency to bleed appears in the majority of patients 
by the second or third year of life but is rarely present at birth, excessive 
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bleeding from the umbilical cord being seldom noticed. Some injury 
probably initiates the haemorrhage, but the trauma may be so slight 
as to escape attention, and as a result a spontaneous origin is accepted. 

A slight knock or abrasion or an excessive muscular contraction may 
be sufficient to start the bleeding, which is characterized more b\ its 
persistence than by its severity. The haemorrhagic manifestations ma\ 
be classified as ( 1 ) external, (ii) interstitial, and (iii; articular. 

(7) External haemorrhage 

Bleeding from the nose is the commonest and most fatal form of 
external haemorrhage. The sites next in order of frequency are the gums, 
gastro-intestinal tract, urethra, and lungs. External traumatic haemo- 
rrhages are especially dangerous. Death has resulted from bleeding 
after the extraction of a tooth or after circumcision. A cut from a 
razor in shaving may ooze for hours despite the formation of a large 
loose clot. Small punctures do not bleed freeh : hence a blood examina- Blood 
tion can be safely carried out. The blood should be removed from the *-< aminalilw 
finger rather than the ear. Vein puncture is safe, provided that a small- 
bore needle is used. 

(ii) Interstitial haemorrhage 

Petechial haemorrhages are extremely rare, a point of importance in 
the differential diagnosis of haemophilia from thrombocytopenic pur- 
pura and scurvy. Large subcutaneous or intramuscular haemorrhages 
are common and lead to great pain and disability. Effusion of blood 
into the walls of the stomach or intestine may produce symptoms 
and signs closely simulating those of acute inflammatory disease in the 
abdomen, e.g. appendicitis. The spleen is never enlarged. Haemo- 
rrhages into the serous sacs or meninges are rare. 

(Hi) Articular haemorrhages 

Bleeding into the synovial cavities of joints is common, the elbows and 
knees being most often affected. The haemorrhage is recognized by the 
sudden onset of pain and swelling in the joint, which is hot. tender, and 
red. Fluctuation may be elicited and the temperature is raised. A 
mistaken diagnosis of rheumatism may be made. Although in some Restoration 
cases function is rapidly and completely restored, in many it is in- °ff unction 
complete, the degree of functional efficiency varying from a slight loss 
of movement and some stiffness to complete ankylosis and contractures. 

Articular haemorrhages are especially common in childhood. 


5.-COURSE AND PROGNOSIS 

The prognosis in childhood is grave. Statistical analyses show that 
prior to modern methods of prophylactic treatment nearly 90 per cent 
of haemophilic children died before puberty. The tendency to bleed 
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diminishes as age advances. Adolescence brings a measure of respite, 
and the chances of survival arc excellent if adult life is attained. Never- 
theless the haemorrhagic tendency is present, although latent, in adult 
life, and injuries and operations should be avoided as far as possible at 
any age. The active phase of the disease is seldom present in a severe 
degree continuously. Changes occur in the coagulation limeof the blood 
for reasons unknown, and in the intervals between bleedings patients 
may remain well for months or years. Of particular prognostic import- 
ance in relation to economic eflicicncy is the prevention of permanent 
changes in the joints. 


6.-DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

The sex and family incidence and a history of bleeding and bruising 
since childhood are points of great importance. Failure to obtain a 
family history of bleeding sometimes occurs and can probably be ex- 
plained by the wide spread diffusion of the disease in a recessive form 
with the passage of centuries rather than by a spontaneous origin. In 
the active stage of the disease a prolongation of the coagulation time 
is invariably present, and the diagnosis is not justified without this 
finding. This criterion, however, may be absent between the attacks of 
bleeding. The normal platelet count (sec Yol. II, p. 481), bleeding time, 
and capiilary resistance test (sec p. 145) differentiate the condition from 
thrombocytopenic purpura. Hereditary and familial diseases, occurring 
in males and females and characterized by a tendency to bleed, have 
been described (Glanzmann; von Willebrand). The normal coagulation 
time and prolonged bleeding time of the blood in these extremely rare 
hereditary diseases serve (o distinguish them from haemophilia. 


7 . -TREATMENT 

The relative rarity of the disease and the spontaneous fluctuations in 
the tendency to bleeding make the merits of any therapeutic measures 
difficult to assess. 

(1) — Prophylaxis 

As the disease is hereditary, an effort should be made to control its 
spread by eugenic measures. Females born of haemophilia stock should 
be told that, for the sake of posterity, child-bearing must not be under- 
taken. There is apparently no record of the transmission of haemophilia 
to the male grandchildren of a haemophilic male and a healthy female. 
Prophylaxis of attacks of bleeding consists in regulating the patient’s 
mode of life and activities so that the chances of trauma are reduced to 
a minimum. The dangers of trivial injury should be explained to the 
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patient orhisparents. Should operation be necessary special prophylactic 
measures should be taken (see below). 

(2) — Treatment of Attack 

Energetic measures should be immediately taken to stop the haemo- General 

rrhage, because the dilution of the blood which occurs, if anaemia is % reat ' ?ien ! 

tii naemormage 

allowed to develop, lowers the concentration ot the blood-dotting 

elements. The use of haemostatic sera and of drugs, such as calcium Drugs to be 

compounds, adrenaline, ergot, parathyroid extract, and oestrogenic a ' okJed 

substances, cannot be recommended, as there is little evidence that they 

are of value in altering the course of the disease. Their use ma\ e\en be 

a danger, as it involves delay in the use of measures cf proved value. If 

the site of haemorrhage is not accessible, or if the bleeding is severe. Transfusion 

transfusion of one pint of citrated blood should be given (see Yol. II. 

p. 537). This will control the haemorrhagic tendency for several davs. 

and the transfusion can then be repeated if necessary. In less severe 

cases the intramuscular injection of SO to 30 c.c. of whole blood may 

suffice. In children the intraperitoneal transfusion of blood has been Injection 

shown to be a satisfactory pre-operative measure. 

If bleeding takes place from an accessible situation, e.g. nose, tooth Local 
socket, or a cut. the bleeding area should be gently cleaned and useless faemonhage 
clots removed. A dressing soaked in normal fresh whole blood or serum 
should then be applied and kept firmh in position. Special bandages, 
packs, plates, or splints may be required to maintain an effective pressure 
and to reduce movement to a minimum. The claims of Macfarlane Viper venom 
regarding the value of the venom of Russell's v iper as a local haemostatic 
ffiave now’ been confirmed. The dressings are soaked in a 1 in 10,000 
dilution of the venom and applied in the manner described above. By 
this means bleeding is usually immediately controlled and damage of 
local tissue does not result. The venom from the Moccasin snake 
( Ancistrodon piscirorus ) in a dilution of 1 in 3,000 has been injected 
subcutaneously in doses of 0-4 to 1 c.c. to control bleeding. Pressure 
should not be maintained for more than a few hours, owing to the 
devitalization of tissues w'hich it produces. If bleeding continues a fresh 
dressing soaked in blood, or, better still, viper venom dilution, should 
be applied. Sutures are not indicated except for arterial bleeding, as they Danger of 
frequently "cut out' and thus increase the bleeding. Cauterization is slltltres 
worse than useless. 

Haematomas and swollen joints should not be opened, and ortho- Treatment of 
paedic treatment should be undertaken by the use of splints and cages andltaem™ 
to put the parts at rest until pain and swelling disappear. After the acute arthroses 
symptoms have subsided, heat, gentle massage, and passive movements 
are indicated. 

(3) — Treatment between Attacks 

The suggestion of Vines, that the thrombogenetic functions of the 
somatic cells may be stimulated by the induction of a modified form of 
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anaphylactic shock, received the enthusiastic support ol Mills, who 
claimed that, so long as a state of hypersensitivity was maintained, 
the coagulation time of the blood was kept low. Mills recommended the 
following technique: 

An mtradermal injection of sheep or hen serum is first given to 
ascertain whether or not the patient is already sensitive. If not, 3 or 
4 c.c. are injected intramuscularly, and fourteen days later another 
intradermal injection is given. An urticarial wheal should now appear, in- 
dicating that the patient is sensitized. If the coagulation time has noL 
now shortened sufficiently, further intradermal injections should be given 
at weekly intervals, in different skin areas. This does not tend to reduce 
the general sensitivity. Thereafter the coagulation time should be the 
guide as to the frequency of the intradermal injections. Sensitivity 
usually lasts for at least a year, and at the end of that time it should be 
renewed by a further intramuscular injection of the same or a different 
protein. 

Particular care should be taken to avoid injection of the serum sub- 
cutaneously while an intradermal injection is being given, as in this 
way a generalized reaction may precipitate the patient into a haemo- 
rrhagic stage. 

Eley and Clifford (1931) treated eight haemophilia children bya modifi- 
cation of the above method, using intradermal injections of horse serum 
at fortnightly intervals. They confirmed Mills's finding that a rapid and 
marked reduction in the coagulation time of the capillary blood could 
be obtained and maintained, but the coagulation time of the venous 
blood was unaltered. The treatment was definitely beneficial in the pre- 
vention or control of bleeding from superficial injuries, but was of little 
value when large vessels were injured or for the prevention of effusions 
into joints or of haemalomas. 

A recent study by Eley and his co-workers (1936) has been made into 
the value of the oral and intramuscular administration of extracts 
made from human placental tissues: fifteen haemophilia children were 
treated, and the data presented show clearly that a marked reduction of 
both the capillary and venous coagulation times was obtained. The 
clinical effects appear to be superior to those produced by protein 
hypersensitivity. 

It would appear that in selected cases some beneficial results may be 
expected from either of the forms of treatment detailed above. An 
extended trial under control conditions is obviously desirable in this 
country. 

The general health should be maintained at as high a level as possible 
by the administration of a well balanced diet and by regulated exercise 
in the fresh air and sunshine. Since there is some evidence to support 
the view that the coagulability of the blood can be influenced favour- 
ably by the absorption of protein from the intestine, a high-protein 
diet has been recommended as a prophylactic measure. In addition to a 
moderate intake of protein at each of the three main meals, Mills 
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recommends a glass of milk or an egg-nog be iv.ee n meuN ana once 
daring the night. If anaemia is present, iron -mould be prescribed in 
adequate doses and treatment continued until a norma! haemoglobin 
figure is attained. 

Timperlev, Naish, and Clark have recently reported a new method CV if 
for the treatment of haemophilia, which is claimed to produce excel- 
lent results in reducing the clotting time of the blood and controlling 
haemorrhage. Egg-white, intimate!} mixed with potassium bromide, is 
incubated at 37' C. for three days, dilute alcohol is added, the mixture 
filtered, and the active material precipitated by means of acetone. The 
purified mixture is injected at intervals into the patient's vein. Sufficient 
time has not elapsed for independent observer-* to have confirmed this 
work, but the case records submitted by the authors are so striking a.* 
to warrant further investigation. 

It is well recognized that sepsis can play an important partin lowering Removal of 
the general health, in retarding the response of the haematopoietic iep:tc toci 
tissues to haemorrhage, in damaging the endothelial lining of blood- 
vessels, and in initiating arthritis or influencing it unfavourably when it 
has occurred. Accordingly, despite the risks involved, obu'ous septic 
foci must be eradicated. The operation should be postponed, if possible, 
until the disease is in a quiescent state. Transfusion of blood before and 
after the operation, as well as other measures mentioned above, may be 
necessary for the control of haemorrhage. 
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Reference way also be made to the following titles: 

EP1STAXIS HEART DISEASES 

HAEMATEMESIS LUNG DISEASES 


1. -DEFINITION 

595.] Haemoptysis blood; jttiVk, spitting) connotes the expectora- 
tion of blood from the respiratory tract— the larynx, trachea, bronchi, 
and lungs— or broncho-pulmonary haemorrhage. Like haematemesis 
and haematuria, it is a manifestation of a number of different causes. 
It must be distinguished from false or spurious haemoptysis — namely, 
bleeding from the mouth, nasopharynx, and the parts above the larynx. 
Spurious Spurious haemoptysis may be due to any of the following causes: 
haemoptysis Inflammations and ulcerations of the mucous membrane of the 
mouth— e.g. of the gums, tongue, and tonsils. These conditions include 
ulcerative stomatitis with oral sepsis, grave haemorrhagic states, acute 
leukaemia, scurvy, mercurialism, and ulcers due to tuberculosis and 
trauma. ( 2 ) Epistaxis from the posterior nares, the blood trickling 
down towards the larynx and exciting cough; among the causes of 
epistaxis attention may be directed to high blood-pressure, hepatic 
cirrhosis, diseases of the blood-forming organs, multiple telangiectases, 
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polypi. and malignant tumours of the acee>.sor_ r.isal (>ce 

Epistaxis, VoI. V, p. 142). (3) Pharyngeal ulceration, cue to 1 ul;cv' such 
as those mentioned abo\e. (4) Hvsteria and malingering, in v.h:J: there 
may be obvious bleeding punctures in the mouth or rusoprur} r,\. cr 
in which microscopical, serological, or other examination cf the ’blood' 
may establish its animal or other extrinsic nature. 

In spurious haemoptysis, which is probably too often, optimistically, 
diaanosed, the blood, beins mixed with sal:\a. is usual!*, more waters 

' *•' * * i* ”* Jr. tit } 

and paler than in true haemoptysis. izaeir.opt: ms 


2.-AETIOLOGY 


Almost all the morbid lesions of the lungs may cause bleeding, but 
their importance in this respect naturally varies widely. Some causes 
which are relatively of more interest than importance in practice ma\ 
first be dismissed with a brief reference. In acute lobar pneumonia the 
sputum is usually ‘rusty' or ‘prune-juice 5 in appearance, but in rare 
instances the onset may be marked by the expectoration of bright 
blood, and may arouse a suspicion of tuberculosis. After the expulsion 
of casts in plastic bronchitis there may be bleeding. Among common 
chronic pulmonary lesions emphysema, which is often associated with 
arteriosclerosis, may be the only obvious cause of slight bleeding. In 
very rare instances non-tuberculous haemoptysis has been associated 
with emphysema and chronic interstitial nephritis (Hawkins'). 

Various forms of parasitic bronchitis, chiefly in tropical countries, may Parasitic 
cause haemorrhage, for example spirochaetosis icterohaemorrhagica, 
the late stages of histoplasmosis (see p. 521), and the endemic haemo- 
ptysis in the Far East due to distomiasis ( Paragonimus westermani). 

In general haemorrhagic states, such as the haemorrhagic or malignant 
exanthemata and acute leukaemia, blood may appear in the mouth. 

Hereditary haemoptysis in seven members in three generations of a Heie Jitary m 
Jewish family, without any evidence of tuberculosis, was recorded by Jmert:o P t > sis 
Libman and Ottenberg, who compared it to the hereditary and familial 
forms of haematuria described by Guthrie and by Attlee. Haemoptysis 
as a form of vicarious menstruation was formerly recognized, but 
modem opinion is incredulous and inclined to regard the amenorrhoea 
and haemoptysis as both due to pulmonary tuberculosis, the haemo- 
ptysis being rather more likely to occur during the premenstrual tempera- 
ture rise than at other times. 

The most important causes of pulmonary haemorrhage are naturally Involvement 
those in which blood-vessels are most involved, namely, pulmonary ^Q^sseh 
tuberculosis, chronic venous engorgement of the lungs in mitral disease, 
especially mitral stenosis, and the fortunately much less frequent 
accident of ulceration of an aortic aneurysm into the trachea, bronchi, 
or even the substance of the lung. Osier and McCrae recognized this 
by giving a general account of haemoptysis as a symptom under the 
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heading of eiiculatory disturbances in the lungs. The two most frequent 
causes are pulmonary tuberculosis, in which it has been estimated to 
occur in half the cases, and mitral disease. These two causes are very 
seldom active in the same case, and it has been thought that the moist 
condition of the lungs in mitral disease inhibits the development of 
pulmonary tuberculosis; nevertheless, the association of the two con- 
ditions, though uncommon, is not as rare as was formerly believed. 

In pulmonary tuberculosis haemoptysis may occur early or late in 
the course of the disease. It may be the first symptom when the patient 
feels in good health, and in such circumstances is usually slight, the 
sputum being streaked with bright blood; but a brisk initial haemo- 
ptysis amounting to several ounces is not uncommon. Slight haemo- 
ptysis occurring early in the disease has been ascribed to patches of 
congestion in the bronchioles or lungs, or to ulceration of small 
branches not only of the pulmonary but also of the bronchial vessels 
in an area of softening. More considerable haemoptysis in apparent 
health may be due to latent cavitation in the lung and erosion of a 
vein or of a small aneurysm on a branch of the pulmonary artery either 
traversing the cavity or exposed in its walls. 

Later, in the course of chronic pulmonary tuberculosis with fibrosis 
and cavitation, haemoptysis of a profuse character is due to erosion 
of an aneurysm of a branch of the pulmonary artery in the wall of a 
cavity. The blood may be only partially expectorated, and, if a large 
quantity passes into the bronchus of the other lung, sudden sulfocative 
death may occur with little or no expectoration of blood. The disease 
may be spread by aspiration of blood and tubercle-laden material from 
the cavity into the bronchi of the lower lobe of the same or the opposite 
lung (tuberculous broncho-pneumonia). After the haemoptysis, in 
addition to signs of old disease there may be moist sounds due to blood 
in the small bronchi. 

The occurrence of haemoptysis long, sometimes years, after the 
cessation of symptoms in pulmonary tuberculosis usually indicates a 
return of activity; but not necessarily, for in some cases the temperature, 
the pulse-rate, and the blood sedimentation rate are all normal, and the 
patient remains well. 

In bronchiectasis the sputum may be tinged or streaked with blood 
or there may be a large haemoptysis; the bleeding may occur in the 
dry form with latency of symptoms and few physical signs, and recur 
between intervals of good health. Syphilitic disease of the lung may 
be accompanied by haemoptysis, but this is rare as compared with the 
incidence in bronchiectasis. 

Haemoptysis, usually small in amount and compared in appearance 
to red currant jelly, may occur in primary carcinoma of the bronchi, a 
condition now more often recognized than in the past and responsible 
for many malignant tumours formerly regarded as primary in the lung 
or mediastinum. Among 139 cases of primary carcinoma of the lung 
haemoptysis was recorded in 36 per cent; but in the cases with sputum 
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it occurred in 70 per cent (S. L. Simpson). Ver_. occasiomLL. large and 
fatal haemorrhage occurs in such cases. Blood-stained sputum may he 
associated with malignant tumours in the mediastinum. Non-mahgnant 
tumours in the chest, such as dermoid and hydatid cysts. may cause 
haemoptysis. 

The symptom sometimes occurs in pulmonary abscess, not in early Pul/n-yi;* 
cases, but when a chronic abscess ca\ity has formed. At this stage there ' 
is often an associated secondary bronchiectasis, whicn may at times be 
responsible for the bleeding. 

Other rare causes are gangrene of the lung, rupture of an empyema Or fa 
into a bronchus, and an abscess of the li\er which has perforated the 
diaphragm and the lung. Bullet or other penetrating wounds of the 
chest and injuries of the lung with or without fracture of the ribs may be 
responsible, and blood-stained sputum has been recorded in the rare 
condition of spontaneous haemothorax. 

Disease, especially stenosis, of the mitral valve with chronic venous \ final 
engorgement of the lungs comes next in frequency to pulmonary tlisease 
tuberculosis as responsible for haemoptysis. The bleeding may be due 
to rupture of capillaries or small \essels into the air alveoli; and it is 
noteworthy in this connexion that the pulmonary \essels may show' 
arteriosclerotic changes in mitral disease. The e.xtravasated blood forms Pulmonaty 
the solid purple masses called 'pulmonary apoplexies' by Laennec. cipopcx} 
Local pleurisy over them often follows and may lead to a considerable 
effusion which accounts for increasing dyspnoea. Emboli from a dilated 
right auricle or from the abdominal or other veins may cause a haemo- 
rrhagic infarct in the lung resembling a pulmonary apoplexy. The pres- 
ence of congestive heart failure in mitral stenosis fav ours the occurrence 
of such pulmonary infarction; in 52 cases of mitral stenosis examined 
after death there were 23 with congestive heart failure, and of these 
14, or 61 per cent, showed pulmonary infarction; whereas among 
the 29 cases without congestive heart failure 2 only, or 7 per cent, 
showed infarction (Levine and White). Primary thrombosis of branches 
of the pulmonary artery may have a similar effect, though with a 
slower onset. At necropsy it may be difficult to decide the relative 
ages of a clot in a branch of the pulmonary artery and of a pulmonary 
apoplexy or infarct in the area supplied by that vessel. 

An aneurysm of the transverse part of the aortic arch, or of the descend- Aortic 
ingpart near the attachment of the ductus arteriosus, may r press on and auewysm 
cause ulceration of the walls of the trachea or of the left bronchus. A 
large aortic aneurysm may excavate the lung and 'weep’ into it. Ulcera- 
tion into the trachea or bronchus may cause copious and suddenly 
fatal bleeding; but sometimes there is leakage due to percolation of 
blood between the laminated fibrin occupying an aneurysmal sac, and 
this may go on for a long time. An aneurysm pressing on the left bronchus 
is often quite small, but is prone by pressure on the left recurrent laryngeal 
nerve to cause abductor paralysis, a suggestive sign. 



134 


HAEMOPTYSIS 


[voi . VI 


Onset 


Diagnosis of 
site of 

haemorrhage 


3 .-CLINICAL PICTURE 

The onset of haemoptysis, usually sudden, is ushered in by a tickle in 
the throat and coughing; a gush of fluid with a salt taste may surprise 
the patient and when its colour is obvious may seriously alarm him. In 
early pulmonary tuberculosis, the blood is usually bright red, suggesting 
that it comes from the pulmonary capillaries or venules; in the more 
advanced cases with profuse haemorrhage, the blood may come from 
branches of the pulmonary arteries and is then much darker in colour. 
The haemorrhage occurs at least as frequently in the night as in the day, 
and the amount, though usually small, may be as much as several ounces 
to a pint. As a rule haemorrhage in pulmonary tuberculosis continues 
intermittently for some days, the patient bringing up blood, often in 
clots or mixed with sputum, in progressively smaller amounts and at 
increasing intervals. In some cases the haemorrhage is immediately 
fatal. The general symptoms arc also variable, but restlessness, extreme 
weakness and pallor, syncope, and a rapid and weak pulse are common. 
Usually it is possible to establish clinically the side from which the 
blood is coming. In those cases in which haemoptysis is the first 
symptom of pulmonary tuberculosis, radiography, which may con- 
veniently be carried out by means of a portable X-ray apparatus, 
usually shows a homogeneous shadow in one lung, in most cases in the 
subclavicular region. Auscultation may provide the necessary informa- 
tion; thus when blood has been aspirated into both bases there tends 
to be considerably more on the affected side. The rales caused by 
aspirated blood are fine and bubbling; they are quite characteristic 
and should not be mistaken for tuberculous rales. The patient’s own 
sensations may be a useful guide; he usually feels a tickle or fluttering 
on the side from which the blood is coming. 

Other clinical features of haemoptysis are mentioned above in the 
section on aetiology. 


4.-PROGNOSIS 

The prognosis depends chiefly on that of the underlying cause; thus 
it is bad in malignant disease of the lung and in aortic aneurysm, and 
should be good in pulmonary tuberculosis if the diagnosis is made 
early and adequate treatment undertaken. The immediate prognosis is 
generally favourable as regards survival directly from the attack, except 
in aortic aneurysm and some cases of pulmonary tuberculosis at a 
late stage. 

5 .-DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

Early diagnosis, with the help of radiology and bacteriology, is of the 
greatest importance, and the diagnosis of spurious haemoptysis (see 
p. 130) should be the very last resort, after the greatest care has been 
taken to exclude by far the commonest cause, pulmonary tuberculosis, 
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in which early treatment is so essentia: :o obtain a cure. It should be 
taken as axiomatic that haemoptysis jxum suggest pulmonary tuber- 
culosis until another cause has been found. 

In practice the differential diagnosis of true from spurious haemoptv sis. Dijfeiential 
and of haemoptysis from haematemesis, seldom offers much difficult}. dlu z noMS 
Haemoptysis is accompanied by cough, and the bright blood is usually 
mixed with sputum, which for some days after is blood-stained. The 
blood is alkaline and frothy, and in cases of pulmonary tuberculosis 
may be found to contain tubercle bacilli. There may be a history of 
pleurisy with effusion, "bronchitis', or some pulmonary or cardiac 
disease. The oral e\acuation of blood in the absence of previous illness From 
is more likely to be haemoptysis than haematemesis. Sometimes the to&nGwmesis 
patient's account of what happened may suggest haematemesis. 
although it was really haemoptysis: thus, if the haemoptysis occurs at 
night, the sleeping or drowsy patient may swallow the blood almost 
unconsciously^, and this may be subsequently vomited and also give rise 
to melaena. In haematemesis the blood is usually dark, acid in reaction, 
and often clotted; it may contain particles of food. Though a large amount 
may be brought up, it does not continue to stain sputum when there 
is any. It is vomited up, but some of it may. when passing the glottis, 
irritate the larynx and set up coughing, and so confuse the diagnosis 
when this is based on the patient's account. Haematemesis is often 
preceded by symptoms of dyspepsia, and shortly before its occurrence 
there may be faintness from the extravasation of a large quantity of 
blood into the stomach. As a result of the distension the stomach is 
stimulated to drive the blood both into the oesophagus and the 
duodenum. Hence malaena is a feature of haematemesis, and does not 
occur in haemoptysis unless some of the blood has been swallowed. 

The diagnosis between mitral disease and a primary disease of the I Between 
lung, especially tuberculosis, as the cause of haemoptysis, depends on 
the history and on a complete physical examination when this can be disease 
safely carried out. The history of rheumatic disease and the physical 
signs of mitral stenosis should exclude tuberculosis, even if there are 
moist or other sounds in the lungs. Such sounds may be due to the 
presence of blood, to oedema, or a 'pulmonary apoplexy’ , for pulmonary 
tuberculosis is rarely superimposed on existing mitral stenosis. The 
converse, namely, the development of mitral disease in the subject of 
latent or obsolete pulmonary tuberculosis, may occur, but such a 
problem seldom arises. 

Embolism of a large branch of the pulmonary artery, which, if not at Embolism of 
once fatal, may cause slight haemoptysis, is so dramatic in its sudden p jf t , ^ iary 
onset with pain and dyspnoea, imitating indeed the onset of pneumo- 
thorax, that the diagnosis should not be difficult. 

In cases in which a cause for the haemoptysis cannot be found Use of 
bronchoscopy may help to establish the diagnosis, but this should bronchosco Py 
be delayed until the patient has recovered sufficiently from the loss of 
blood (see Yol. V, p. 12). 
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6.— TREATMENT 

Prevention largelydepends on the nature and Ireatmcntofthe responsible 
causes, for example pulmonary tuberculosis, cardiac rheumatism, and 
aortic aneurysm. 

The predominant principle should be complete rest for body and 
mind; physical examination, except auscultation of the front or the 
chest or radiography by means of a portable X-ray apparatus, neither 
of which need disturb the patient, must be postponed until the sputum 
is no longer tinged with blood. The patient is naturally alarmed at 
the discovery that he is bringing up blood, and should therefore be 
reassured as to its significance. Help may be obtained from sedatives: 
if there is very little bleeding, bromide mixtures containing 15 grains of 
potassium or sodium bromide, three times a day, may be tried; blit 
in moderate or severe haemoptysis, especially when the patient is 
agitated, morphine sulphate } grain should be given immediately. It is 
valuable because it serves not only to allay the patient’s anxiety but 
to reduce coughing and so to favour the formation of a coagulum over 
the bleeding spot. The cough reflex, however, should not be depressed 
for longer than necessary, for once the haemoptysis has stopped it is 
essential that aspirated blood should be cleared from the bases. Retention 
of blood and sputum may lead to broncho-pneumonic infection of 
previously healthy areas of the lung. Riviere (1928) favoured delay in 
giving naicotics in large haemoptyscs, and for routine use preferred 
codeine, heroin, or dionin to morphine; his views however are not 
widely accepted. It is undesirable to combine morphine, given to 
combat panic, with a mercurial purge, because the colon may then 
suffer from the delay in the expulsion of the mercury. 

Treatment by drugs, though many have been employed, is disappoint- 
ing; those acting as vasodilators or vasoconstrictors on the general or 
pulmonary circulations, such as adrenaline, pituitary (posterior lobe) 
extract, ergot, and lead, should be avoided. Divergent opinions have 
been expressed about inhalation of amyl nitrite, but, as in epistaxis, 
bleeding often stops after its inhalation. 

The use of horse serum has not justified its recommendation as a 
haemostatic, but good results have been reported from (i) the intraven- 
ous injection of calcium salts (e.g. 10 c.c. of a 5 per cent solution of 
calcium chloride, or 10 c.c. of a 10 per cent solution of calcium gluconate 
or levulinate); (ii) the intravenous injection of Congo red (5 to 10 c.c. 
of a 1 per cent solution repeated if necessary in four to six hours); 
and(iii) the oral administration of calcium salts and other drugs; but the 
assessment of their value is difficult on account of the uncertain course 
of haemoptysis. In some cases the bleeding has been arrested by the 
direct injection of a solution of blood-platelets (coagulen) into the 
pulmonary cavity (Morland). The application of an ice-bag to the chest 
probably has more psychological than any other effect, butisnot likely to 
do any harm unless the patient is somewhat collapsed from loss of blood. 
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The patient should rest on the affected side, so that aspiration of Geneial 
blood should be limited to this side as much as possible. He should treat,nent 
be encouraged to bring up blood but not otherwise to cough or talk, 
and as a general rule should remain in bed until the sputum is free 
from blood. The diet should be light, and alcohol is not ad\isable. 

The after-treatment is that of the underlying cause. 

In 1885 Cayley employed artificial pneumothorax and collapse of the Surgical 
lung, and this method of giving rest to the affected lung is recommended 11 eaiment 
when it seems certain from w'hich lung the bleeding is taking place. 

This information can usually be obtained by the methods described on 
page 134. but, when doubt still exists, it is usually safe to collapse, by 
means of artificial pneumothorax, the side of the older lesion, especially 
if this contains a cavity . 

Thoracoplasty may be necessary for the treatment of recurrent 
haemoptysis but should be delayed until the patient's strength has 
been well built up after the haemorrhage. Phrenic ev ulsion is insufficient 
in most cases to close a thick-walled cavity, but may be useful as a 
temporary means of giving additional rest to the affected side, and thus 
of reducing the risk of haemorrhage, until the patient's condition is 
good enough to justify thoracoplasty. When only an apical thoracoplasty 
is required, the phrenic nerve should be temporarily interrupted by 
crushing rather than permanently by evulsion. 

Lobectomy or pneumonectomy may be required in cases of bronchi- 
ectasis or chronic pulmonary abscess associated with haemoptysis. 
Pneumothorax and thoracoplasty do not give satisfactory results in 
this condition. 

The treatment of the conditions that may give rise to haemoptysis is 
dealt with under the appropriate titles. 
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s.kEY 596] DEFINITION AND CLASSIFICATION 
Reference may also be made to the following titles: 

BLOOD EXAMINATION LEUKAEMIA 

HAEMOPHILIA SC Li RVY 

SPLEEN DISEASES 


l.-DEFINITION AND CLASSIFICATION 

596.] Knowledge of the haemorrhagic diseases is \ery incomplete. The 
symptoms are obvious and often dramatic, but the essential processes in 
their production are unknown. In some forms the causal factor is clear, 
as in the haemorrhages which follow snake bite or a deficiency of 
vitamin C; in others there is a well marked pathological factor, as in 
haemophilia (see p. 123). Even in such cases it is not known why blood 
does not clot or how it can escape so rapidly in the absence of definite 
discontinuity of vessels; but in a large group of haemorrhagic diseases 
there are not any undisputed factors or e\en a nomenclature under 
which to discuss them. 

The term haemorrhagic diathesis is applied to a condition in which Haemorrhagic 
spontaneous extravasation of blood tends to take place into the skin diaihem 
and other tissues and from the mucous membranes. The haemorrhages 
may recur over many years with intermissions or throughout life, and 
the tendency may be hereditary; but in other cases the haemorrhages 
develop suddenly without any warning. The term primary purpura has Primary 
been used for this condition but is not descriptive of it, as purpura refers P uy P ura 
only to small extravasations into the skin or mucous membranes and 
does not express the wide-spread haemorrhagic manifestations which 
develop, nor is purpura invariably present. In the true haemorrhagic 
diathesis haemorrhages may occur spontaneously from any site. Purpura 
should ne\er be regarded lightly, for even a few transient purpuric spots 
are evidence of some general dyscrasia. 

In addition to this primary group there are cases in which similar 
haemorrhages occur in the course of some other disease, such as 
leukaemia, and this type is commonly referred to as secondary or Secondary 
symptomatic purpura. The manifestations may be indistinguishable P l °P ura 
from those in the primary haemorrhagic diathesis. 

Other haemorrhagic diseases exist, such as haemophilia, which is Haemophilia 
distinguished by several well recognized features, especially the sex- 
linked inheritance, and the importance of vitamin deficiency is daily 
becoming clearer. Intermediate and doubtful cases are met with which 
do not fall into any group, but the following classification may be Classification 
accepted on our present knowledge: 

(A) Primary non-hereditary haemorrhagic diathesis: (i) Purpura 
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haemorrhagica: (<:/) acute; (b) chronic, (ii) Anaphylactoid purpura; this 
includes the two syndromes known as Henoch’s purpura and purpura 
rheumatica. (Schonlein’s disease and peliosis rheumatica arc synonyms 
for the latter type.) 

(B) Symptomatic haemorrhagic states or secondary purpura, which 
may be associated with the following conditions: (i) Infectious fevers, in 
which the haemorrhagic state may appear in three forms: (a) theeruption 
in certain infectious fevers may be haemorrhagic, as in typhus, cerebro- 
spinal fever, and smallpox; (/>) certain fevers may occur occasionally 
in a haemorrhagic form, for example scarlet fever and measles; (c) a 
haemorrhagic state of great severity may develop duiing convalescence 
from infectious fevers, (ii) Septic infections (c.g. septicaemia and pyaemia, 
infections with the pyogenic cocci, bacterial endocarditis), (iii) Diseases 
of the blood-forming tissues (c.g. leukaemia, aplastic anaemia), (iv) 
Organic and inorganic poisons (e.g. arsphcnaminc and its derivatives, 
gold sodium thiosulphate, certain benzene derivatives, iodides, quinine, 
belladonna, and other drugs; snake poison; proteins), (v) Cachectic 
conditions (e.g. associated with neoplasms, uraemia, old age, miliary 
tuberculosis), (vi) Acute necrosis of organs, exemplified by acute yellow 
atrophy of the liver; the necrosis may be due to syphilis or some toxins, 
(vii) Mechanical disturbances, such as venous stasis or severe muscular 
contractions (e.g. in whooping-cough, epilepsy, tabes, peripheral 
neuritis). 

(C) Haemorrhagic deficiency disorders: (i) scurvy; (ii) mclaena neo- 
natorum. 

(D) Hereditary haemorrhagic disorders: (i) haemophilia; (ii) hereditary 
haemorrhagic diathesis, including fibrinopenia and types intermediate 
with haemophilia; (iii) hereditary capillary telangiectasia. 


2.— PRIMARY NON-HEREDITARY HAEMORRHAGIC 

DIATHESIS 

(1) — Aetiology 

597.] This diathesis is somewhat commoner in females than in males. 
The onset of the chronic or the acute form may occur at any age but is 
commonest between 5 and 15 years. The sporadic form alone is con- 
sidered here, the hereditary group being dealt with separately (see p. 
153). In these sporadic cases no exciting factor may be recognizable 
either in the acute type or in the exacerbations of the chronic type. The 
symptomatic group shows that similar manifestations may be pro- 
voked by a definite stimulus in some persons, and care must be taken 
that such a stimulus, which may be discontinuous, is not overlooked, 
but it must be accepted that there may be no exciting stimulus which 
is at present known. The relation of vitamin C deficiency is uncertain. 
No clinical feature, except previous attacks, can be recognized which 
gives warning that the haemorrhagic manifestations may develop in 
the acute type. 
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(2) — Pathogenesis and Morbid Anatomy 

The factor which causes or permits the blood to leave the \essels is still 
uncertain. The coagulability of the blood is not at fault, as there is not 
any constant tendency to a prolonged coagulation-time, which is often 
shorter than normal. Nor are there any constant changes in the blood- 
cells. The possible factors which need special consideration are: {a) Causal 
blood-platelets; ( b ) permeability of the capillary walls; (c) bone marrow f act0 ' s 
and blood-cells; and (d) spleen. 

(a) Blood-Platelets 

The blood-platelets normally help to prevent capillary haemorrhages Adherence 
by adhering in masses to the intima at weak or damaged spots, and it is 10 intima 
possible that the blood tends to clot upon this mass as on any foreign 
body. 

The part played by the platelets in the clotting of normal blood is Clotting 
uncertain. The blood taken from a normal person after a meal will still 
clot if the platelets are removed (therefore platelets are not essential for 
clotting), but it will not do so if taken from a fasting person. Some 
factor essential for clotting is evidently added to the blood after 
digestion. During the artificial removal of the platelets this factor may 
also be partly removed, and during fasting it may be reduced below 
the necessary threshold. Nothing further is known about this factor. 

With regard to the part played by the platelets in the haemorrhagic 
diathesis, the following facts have been established: 

(i) The blood-platelets are diminished in number when capillary Diminution 
haemorrhages are taking place to a marked degree, or to a moderate °f^ ateiets 
degree over a long period. When the haemorrhages are very severe the 
platelets are reduced to a very low figure or completely absent. In more 
moderate states the platelets are usually between 50,000 and 120,000 
per c.mm. These variations in the platelets apply to all types of capillary 
haemorrhage, primary or secondary, and Hayem recognized that the 
platelets were diminished in secondary purpura. Frank asserted that 
the platelets were not reduced in any form of haemorrhage or purpura, 
except the severe type to which the term purpura haemorrhagica was 
formerly confined. He believed that this type was distinct from all 
other types and was due to a primary essential absence of platelets and 
consequently named it essential thrombocytopenic purpura haemo- 
rrhagica. Although these views have been completely disproved, they are 
often repeated, and the name is still sometimes used. It is clear that the 
fall in platelets is not the primary factor but is probably secondary to 
thecapillary haemorrhages, possibly from their consumption in blocking 
weak spots; but their diminution or absence removes a line of defence 
against the haemorrhagic tendency. 

(ii) In established chronic cases of the haemorrhagic diathesis there Intermissions 
may be intermissions during which haemorrhages do not occur al- 
though platelets are completely absent. During acute exacerbations the 
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haemorrhages may cease while platelets are slill absent, the cessation 
being followed by a rapid rise. Conversely, during intermissions the 
platelets may reach a considciable quantity, and haemorrhages may 
begin while they are still at such a point, a fall rapidly following. Bedson 
produced an anti-platelet serum which could completely remove all 
platelets from an animal's blood, but no haemorrhages followed. 

(iii) The coagulation time in the haemorrhagic diathesis is usually 
within normal limits. In moderate cases it is often shorter than normal, 
but in severe cases with complete absence of platelets it may be some- 
what prolonged, although never approaching the length in haemophilia. 
Animal experiments in which platelets have been removed from the 
blood give the same results, the coagulation time in the complete 
absence of platelets never exceeding two or three times the normal 
length. These facts show that diminution or absence of platelets cannot 
be the essential factor in the haemorrhagic diathesis, nor do these 
changes distinguish the primary from the secondary forms. 

(6) Permeability of the Capillary Walls 
There is no doubt that there is increased permeability of the capillary 
walls in haemorrhagic diseases. Any other explanation is impossible, 
for the haemorrhages develop spontaneously and without trauma, and 
it has been proved that haemorrhages do not necessarily occur in the 
absence of the protection afforded by platelets. The observations of 
Lewis and of Bedson show that the vessels are dilated and that there is 
no slowing of the blood-stream. Probably the defect is inability of the 
smaller vessels to contract properly; Bedson observed the blood passing 
through the capillary walls by ‘an exaggerated process of diapedesis'. 

The permeability is in part remedied by the adhesion of the platelets 
to the permeable sites, the number of circulating platelets thus falling, 
whereas if they are already absent from the blood the tendency to 
haemorrhage is greatly increased. 

The capillary permeability to blood-cells is closely akin to the permea- 
bility to plasma which occurs in urticaria and which may be produced 
by the injection of histamine; and as might be expected urticarial areas 
are often present in the haemorrhagic diseases, especially in the milder 
grades. The permeability may develop with extreme rapidity in a 
previously normal subject, as may be seen in the haemorrhages follow- 
ing snake bite and in the urticaria in sensitive persons after the injection 
of protein. 

(c) Bone Marrow and Blood-Cells 
There are no constant changes in the marrow, which may be normal, 
hyperplastic, or hypoplastic. Nor is there any characteristic blood 
picture; anaemia is usual, but in milder chronic forms it is not invari- 
able, and in some forms the red cells are occasionally even above normal. 
The leucocytes may be increased or diminished in number, and there 
is not any constant differential count. The changes in the bone marrow 
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and blood-cells are consistent with I'rclr being set ondur to the 
haemorrhagic state. 

( d ) Spleen 

It is difficult to assess the part played by the spleen in the haemorrhagic 
diathesis. It is often, though not Invariably, enlarged, especially in the SMenic 
chronic forms, but this may be so in any term of chronic anaemia, and JniLi, s emeni 
in general the larger the spleen the less severe are the haemorrhages. 

There is nothing specific in the morbid anatomy. 

Removal of the spleen has usually a marked effect on the haemorrhages. Effect of 
In some chronic cases the haemorrhages cease immediately and per- ' i P^ Jiec:a,nv 
manently; in others the haemorrhages persist for a time but gradually 
cease; in yet other cases relapses develop after varying intervals of 
freedom; and occasionally the operation is not followed by any 
improvement. The haemorrhages do not always recur, even when the 
platelets are completely absent after splenectomv. 

It has been suggested that in the haemorrhagic diathesis the spleen Reuado- 
and associated reticulo-endothelial tissue produce a substance (of the Jactor^ 1 
nature of histamine) which is responsible for the capillary permeability. 

The removal of the spleen may or may not reduce the amount of this 
substance below the haemorrhagic level. 

(3) — Classification 

Increased capillary permeability may result in the effusion into the Ejects of 
soft tissues of (i) plasma only; (ii) whole blood; or (iii) plasma at some l p^j^biliTv 
sites and blood at others. 

If there is effusion of plasma alone, the manifestations of urticaria Eifusion of 
will result, in which, in addition to the cutaneous and subcutaneous P lasma aione 
swellings, there may be pain and swelling of joints, and abdominal pain 
and colic often accompanied by diarrhoea due to exudations into deeper 
tissues and intestines. The manifestations are not associated with the 
development of anaemia, and recovery even from a severe attack is 
rapid. (See Yol. I, p. 317.) 

If there is effusion of blood, the haemorrhagic manifestations will Effusion of 
appear and will generally be associated with the development of bIood 
anaemia. 

Haemorrhages are of all grades of severity from purpura simplex to 
purpura haemorrhagica; unfortunately there is no recognized name for 
this group; the term purpura haemorrhagica is sufficiently satisfactory 
if it is agreed that it does not denote any particular degree of severity, 
and it will here be used in this sense. 

If there is effusion of plasma at some sites and blood at others, the Effusion of 
manifestations of both forms will be present simultaneously, as is often and 

seen. Usually one or other type predominates, and there is much plasma 
with little blood or much blood with little plasma. 

Four types of primary purpura have been commonly described: 
purpura simplex, purpura haemorrhagica, Henoch’s purpura, and 
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purpura rheumatica. The term purpura haemorrhagica has been applied 
to the acute and very severe forms, to which also (as mentioned above) 
the term essential thrombocytopenic purpura haemorrhagica was given 
by Frank. Purpura simplex and purpura haemorrhagica arc correctly 
only grades in severity of the same condition, that in which there is 
effusion of whole blood, but the terms, although not inconvenient, do 
not leave any title for the common cases of intermediate severity or 
chronicity. 

The term Henoch’s purpura is applied to cases in which abdominal 
symptoms are prominent. The French have long recognized that in this 
state the effusion of plasma is greatly in excess of the effusion of blood 
and have employed the term anaphylactoid purpura to include both 
Henoch’s purpura and purpura rheumatica (Schonlein’s peliosis 
rheumatica), in which the joint symptoms are most prominent. 

The symptoms of the haemorrhagic diathesis will be described under 
(i) acute purpura haemorrhagica, (ii) chronic purpura haemorrhagica, 
and (iii) anaphylactoid purpura, including Henoch’s purpura and 
purpura rheumatica or Schonlein’s disease. 

(4) — Acute Purpura Haemorrhagica 

(a) Aetiology 

598.] This condition may develop in either sex and at any age but is 
commonest in childhood. Milder manifestations of a haemorrhagic 
nature may or may not have been observed previously. Malaise may 
have been sufficient to attract attention for a few days previous to the 
onset of the haemorrhages, and occasionally anaemia has developed 
without any obvious cause, but usually the prominent haemorrhagic 
manifestations are sudden in onset and rapidly progressive. 

(b) Clinical Picture 

The haemorrhages may be of any or all types, including purpura, 
ecchymoses, and extensive bleeding from one or more mucous mem- 
branes. The constitutional disturbances rapidly become severe. The 
pulse is rapid, and fever is usual and may be high but is irregular and 
does not follow any definite course. In addition to the haemorrhages 
there may be evidence of the effusion of plasma at various sites with or 
without abdominal discomfort and pains in the joints as in anaphylact- 
oid purpura. The spleen is rarely palpable at the onset but may become 
so during the course; it does not attain any large size and is not of any 
special importance. The lymphatic glands are not involved. 

(c) Blood Changes 

Diminution of red cells and of haemoglobin is invariably present and 
advances rapidly, reaching an extreme grade; the colour index maybe 
high or low. The leucocytes may be increased or diminished, and 
occasionally the numbers, especially of the granular cells, may fall so 
low as to suggest leukaemia or agranulocytosis. 
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The platelets are greatly diminished, usually under 30,000 per c.nim.. Blood - 
and often disappear completely. When the number is small, the platelets P iatelets ■ 
present are often of unusually large size. 

Coagulation time is in the neighbourhood of the normal limits; thus Coagulation 
it may be somewhat shorter or, more commonly, somewhat longer than time 
normal 

Clot retraction is usually irregular, and the blood may clot without Clot 
expressing any serum. This phenomenon also occurs in many states retmctl0n 
without any relation to the haemorrhagic diathesis and at present is 
little understood. 

The capillary resistance (Rumpel- Leede) test and Duke's test of the Capillary 
bleeding time (see also Yol. II, p. 483) provide definite evidence that the r ^ tance 
haemorrhagic tendency is present and active. In the capillary resist- 
ance test the arm is constricted with a sphygmomanometer armlet at a 
pressure of 70 mm. for two minutes. If the haemorrhagic state is active, 
petechiae appear below the constriction either immediately or within 
one to two minutes. 

The results of these two tests do not bear any direct relation to the 
coagulation time or to the number of platelets, but they show, especially 
Duke’s test, that the haemorrhagic tendency is active at the time of 
examination. 

(d) Course and Prognosis 

The haemorrhages may continue with increasing severity, and anaemia 
becomes extreme and the pulse rapid and feeble. There is great dis- 
comfort from the painful bruises; and stomatitis and haemorrhages from 
the mucous membrane of the mouth may also be troublesome. The Cause of 
patient may sink into coma, and death may take place within a few death 
days from coma or occasionally from cerebral haemorrhage, but most 
patients recover even in the absence of specific treatment. There is a Recovery 
chance of recovery In every acute case, because the haemorrhages may 
cease suddenly at any stage, the constitutional symptoms rapidly improv- 
ing, although recovery is retarded by residual anaemia. The cessation of 
the bleeding may be difficult to recognize immediately owing to the 
haemorrhages already present, but the bleeding time is an absolute Bleeding time 
guide, as it is strictly parallel with the haemorrhagic tendency and may as a gldde 
fall to normal in a few hours. It is the essential guide to the more import- 
ant methods of treatment and must not be performed unnecessarily, 
as the lobe of the ear is the only convenient site and ecchymoses 
may render the test impossible to perform. Residual anaemia usually 
responds rapidly to treatment. Permanent disabilities may remain from Permanent 
haemorrhages into the tissues of the central nervous system, the eye, or disablhties 
other vulnerable sites. After an acute attach there is sometimes a chronic 
tendency to haemorrhage, but there may be freedom from all symptoms 
for many years until a recurrence may reveal the persistence of the 
haemorrhagic tendency. 
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(e) Diagnosis and Differential Diagnosis 
The diagnosis is rarely difficult. Examination of the blood-cells will 
usually rapidly differentiate the blood diseases, such as leukaemia, but 
very rarely there is a close resemblance to aplastic anaemia and lymph- 
oid leukaemia with leucopenia. Haemophilia is distinguished by the 
previous history, the coagulation time, the absence of purpura, and 
the fact that the bleeding, when the site is visible, consists of a steady 
ooze at a site of trauma. 

There is no object in attempting to differentiate purpura haemo- 
rrhagica from anaphylactoid purpura in doubtful eases. The similarity 
of the pathogenesis has already been referred to, and all intermediate 
grades are met with. 

It is important to ascertain if there are any predisposing factors such 
as are associated with secondary or symptomatic purpura, as this may 
affect decisions as to treatment, but the clinical manifestations of the 
primary and secondary groups are not distinguishable. 

(/) Treatment 

local treatment is only of use for checking gross haemorrhage from a 
mucous membrane. Reasonable pressure may be applied, but if this is 
too severe and too prolonged it may produce necrosis of the tissues. 
Coagulant snake venom is under trial, and the results so far have been 
very promising, the most potent being the venom of Russell’s viper. 
This is used in a dilution of 1 in 10,000 and is applied with a gauze 
dressing. The bleeding site must be carefully cleansed first and clots 
gently removed. 

General treatment aims at aborting the haemorrhagic tendency 
temporarily or permanently. The specific measures which need careful 
consideration are blood transfusion and splenectomy. 

Blood transfusion may end the haemorrhagic tendency, apart from 
its direct value to an anaemic subject. It should always be performed in 
all cases of acute purpura haemorrhagica immediately the diagnosis 
has been made. The blood must be carefully grouped, and cross 
grouping with the prospective donor should be performed (sec Yol. II, 
p. 535), but the presence of auto-agglutinins in the patient’s blood at 
room temperature is not a contra-indication to transfusion. The amount 
injected should be about 300 c.c. for an adult. (For technique see 
Yol. II, p. 536.) The bleeding time must be watched subsequently, and 
if a definite reduction does not occur in twelve hours blood transfusion 
should be repeated. 

Splenectomy brings to an end the haemorrhagic tendency in a high 
proportion of cases, but the decision to operate must not be made 
lightly, owing to the serious operative mortality in acute forms. It must 
be borne in mind that many cases recover spontaneously, and in all 
circumstances blood transfusion must be tried first. Splenectomy may 
be considered if at the end of twenty-four hours and after two blood 
transfusions the haemorrhages continue, the bleeding time is still 
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excessive, the haemoglobin is falling, and the eo.^ijiuLonal disturbance^ 
are becoming more severe. 

A high platelet count would be a contra-indication owing to the risk Centra- 
of thrombosis, but thrombocytopenia is almost invariably present in l/h,Iutr: ° al 
the acute type. A blood transfusion should be performed immediately 
before operation. 

It is not easy to assess the results of operation, as many patients fowik of 
recover spontaneously and others would inevitably die. There i> no opL raL jn 
doubt that the haemorrhages may cease almost instantly after splen- 
ectomy and the bleeding time become normal. The platelets rise rapidly, 
due to flooding of the circulation with reserves from the bone marrow, 
such as occurs after splenectomy for other causes. In favourable cases 
recovery from the operation may be uneventful and the haemorrhages 
entirely disappear. There may be freedom from recurrence over a 
period of years, but serious and intractable haemorrhages may begin 
again after long intervals of such freedom. In a few' cases the platelets 
fail to rise, improvement does not follow', and the patient dies. 

Other methods of treatment which hav e been used are injections of Other 
whole blood, so-called haemostatic preparations, horse serum, calcium 
salts, and liver extract, all of which may be regarded as valueless. 

Antiscorbutic treatment by the mouth is useless, but it is possible Antiscorbutic 
that intravenous injection of ascorbic acid may prove to be of value. treatment 
This method is in an experimental stage: the published results are 
contradictory and the earlier records unconvincing. Miller and Rhoads 
reported four cases in which ascorbic acid (vitamin C) produced a 
persistent rise in the number of thrombocytes and complete relief of 
symptoms. Szent-Gyorgyi and his co-workers reported different 
results. -They obtained no effect from the use of pure ascorbic acid; 
but from Hungarian red pepper and from lemon-juice they isolated a 
fraction to which they gave the name vitamin P, injections of which Vitamin P 
controlled the bleeding in certain cases of purpura with decreased 
capillary resistance. No effect was produced on other cases which they 
classified as thrombocytopenic purpura (Armentano). 

(5) — Chronic Purpura Haemorrhagica 

(a) Clinical Picture 

599.] It is difficult to give an adequate clinical picture of this group. Variations in 
in which every type of haemorrhage may occur in every grade of severity ^onicity^ 
and chronicity. 

There may be a few purpuric spots in a child without other disturbances 
or with slight joint pains and abdominal discomfort, but even with 
such mild manifestations the condition is constitutional and not local 
and may recur with increasing severity, and consequently the com- 
fortable diagnosis of purpura simplex is a dangerous snare. 

Recurrent attacks in a given person may be always of the same type, 
such as purpuric spots or epistaxis, or purpura with epistaxis or 
scattered ecchymoses, or they may be of different types, and the same 



Spleen 


Oedema 


Recune Jit 
Jutemoi rhages 


Sites of 
haemoi rhage 


Blood-cells 


Platelets 


Capillary 

resistance 

and 

bleeding time 


The two tests 
compaied 


148 HAEMORRHAGIC DISEASES [vol. vi 

subject in consecutive attacks may exhibit purpura, urticaria, and 
haemorrhages from mucous membranes. Some subjects are never 
free from purpuric spots or exhibit a tendency to ‘bleed easily 1 . The 
spleen may be so big as to be easily palpable. In chronic cases an acute 
attack may supervene at any time and, whereas such an attack is rarely 
of extreme severity as in the primary acute form, it may be sufficient to 
induce in an already anaemic person a dangerous paucity of blood. 

Local areas of oedema from escape of plasma may develop also in 
this group. These are often ascribed to ‘deep haemorrhages 1 , but they 
may disappear rapidly without evidence of bleeding. 

It is now accepted that recurrent haemorrhages from the same site 
may be a manifestation of the haemorrhagic diathesis. The commonest 
forms are recurrent cpistaxis, hacmaturia, and menorrhagia and 
metrorrhagia, and the possibility of the haemorrhagic diathesis must be 
remembered in such conditions. 

Haemorrhages may take place into important structures. Thus 
haemorrhages into the retina and other structures of the eye are not 
uncommon and may take place gradually during chronic stages; the 
diagnosis may be made by an ophthalmologist. Cerebral haemorrhage 
is an occasional termination but is uncommon except in an acute 
exacerbation. Haemorrhages into the spinal cord are rare. 

(A) j Blood Changes 

The changes in the blood-cells may be of any degree, but owing to 
the chronicity the diminution in haemoglobin, red cells, and white 
cells may be out of proportion to the extent of the haemorrhages at 
the time of examination. During intermissions the red cells are occasion- 
ally above normal. The reticulocytes may form 10 per cent or more of 
the red cells. 

In chronic cases of moderate severity the platelets are often between 
100,000 and 150,000 per c.mm. The further the numbers fall below 
100,000 the more severe will the haemorrhages probably be in the event 
of an acute exacerbation. 

The capillary resistance test and the bleeding time show whether or 
not the haemorrhagic tendency is active at the time of examination, 
and it is important to understand the significance of these two tests. 
In a subject of the chronic haemorrhagic diathesis intermissions occur 
during which the tendency to haemorrhages is not active, and during 
such periods the capillary resistance test and the bleeding test will be 
negative. Hence negative tests do not prove that an individual is not a 
subject of the diathesis but only that it is not active. 

The capillary resistance test is the most sensitive and may be positive 
when the bleeding test is negative, when no haemorrhages have recently 
occurred and no purpuric spots are visible. The bleeding time is more 
easily used quantitatively and runs parallel with the degree of haemo- 
rrhage occurring at the time and thus is of particular value in determining 
the need for special methods of treatment. 
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(c) Course and Prognosis 

The haemorrhages ma\ continue or reear throughout lire, and ;he F^r»i:. 
effects will depend on their se\eriiy, site, continuity., and exacerbations, twining 
Some subjects suffer inconvenience mainly from the resulting anaemia: f,, ‘*‘ I0Sk ' 
leucopenia is a sign of exhaustion of the bone marrow. As with slowly 
developing anaemia from anv cause, it is surprising how much physical 
activity is compatible with a high grade of microcvtic anaemia. 

Other patients suffer from the continual discomfort of ecchv moses 
or from the recurrent haemorrhages from the mucous membranes. 
Haematonias not uncommonly become septic. As already, mentioned, 
the haemorrhages may damage important structures, such as the eve or 
ear. 

The haemorrhages generally diminish in later life, but this is not 
in\ariably so, and acute exacerbations may occur at any age. 

(d ) Diagnosis and Differential Diagnosis 

The diagnosis is usually simple, if the case has been under observation 
for any length of time. The occurrence of purpura o\er a course of 
years is not consistent with any other condition. Purpura, however, is 
not invariably present. Special care must be taken in the diagnosis in 
cases in which the haemorrhages are confined to a single mucous 
membrane, such as haematuria or menorrhagia, and the diagnosis of 
the haemorrhagic diathesis should only be made when a long bleeding 
time, a positive capillary resistance test, and a diminished platelet count 
are recorded. 

In addition to conditions mentioned under the acute form the dis- Differential 
tinction from the ill defined group known as splenic anaemia may be cilcl S^osis 
very difficult. In well defined cases of splenic anaemia purpura is not Ft om splenic 
present, but intermediate forms are met with in which the differential Clnaema 
diagnosis remains uncertain. 

Haemophilia is easily excluded by the prolonged coagulation time and From 
the entire absence of purpuric spots. haemophilia 

As with the acute form, there is no object in attempting to make a 
diagnosis from anaphylactoid purpura, but ev ery care should be taken 
to exclude any predisposing cause and to differentiate this form from 
the symptomatic and secondary groups. 

(e) Treatment 

The problem of treatment differs from that in the acute group, as there 
will be ample time for observation and there can be no expectation 
that the haemorrhages will cease spontaneously. 

Splenectomy has been successful in many of these cases and must Splenectomy 
always be considered. The operative mortality is about 8 per cent. 

The first question is whether or not the condition is sufficiently severe Indications 
to warrant the risk of the operation. In some cases the haemorrhages ^ or °P eranon 
constitute only a moderate disability. In others a reasonably active life 



Risk of 
thrombosis 


Results of 
operation 


Irradiation 
of spleen 


Protein 

shock 

Adrenaline 


Henoch's 
purpura and 
purpura 
iheumatica 


150 HAEMORRHAGIC DISEASES [vol. vi 

may be possible with the assistance of an occasional blood transfusion. 
If operation cannot be dismissed on these grounds consideration must 
be given to the age of the patient, the general physical condition, 
the previous history, the severity of the haemorrhages, the degree of 
anaemia, and evidence of increasing severity. 

Jf the blood-platelets are above 150,000 per c.mm. this should weigh 
against splenectomy owing to the risk of subsequent thrombosis, 
whereas if their number is below 100,000 this should weigh in favour of 
the operation. The bleeding time is of little value. It may be normal in 
periods of intermission, but there is not any evidence that haemorrhages 
will not recur. 

As to the results of splenectomy, many cases have been permanently 
cured. The haemorrhages may cease immediately or may continue in a 
slighter degree for some months before ceasing. In some subjects the 
haemorrhages continue permanently in a greatly diminished severity. 
As in the acute cases, severe haemorrhages have been known to develop 
after freedom for several years. The constitutional diathesis remains, 
and the capillary resistance test has been found to be positive after 
prolonged absence of symptoms. 1 n favourable cases the platelets usually 
rise to a high level after operationand subsequently fall to within normal 
limits. Occasionally the platelets fall to a low level in a few weeks, and 
although the haemorrhages may be absent they will always return later. 
Jn a few cases there is no improvement and no effect on the blood or the 
platelets. 

Irradiation of the spleen has been used on many occasions. Mettier 
and Stone recorded six cases of idiopathic thrombocytopenic purpura 
thus treated. The platelets rose rapidly and the clinical condition 
improved. The method, however, has often failed to produce benefit. 

Among other treatments which have been tried is protein shock by the 
injection of T.A.B. vaccine or tuberculin. This method is not free from 
danger, and some bad results have been recorded. Injections of adren- 
aline have occasionally been successful in children. Applications of 
ultra-violet light are useless. 

(6) — Anaphylactoid Purpura 

{a) Definition 

600.] Under this title are included both Henoch’s purpura and purpura 
rheumatica (Schonlein’s peliosis rheumatica). Schonlein left no written 
account of his syndrome, and after his death his pupils disagreed as to 
what he had described. 

(b) Aetiology 

The symptoms commonly begin in childhood but may primarily arise 
in adult life or persist into it, and the disease is not confined to child- 
hood. 
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(c) Clinical Picture 

In order to obtain a clear picture of this syndrome i: must be borne in 
mind that the essential pathology is the escape of plasma from the 
vessels, the escape of blood-cells being comparatively slight. Thus in the 
skin and superficial tissues there will be found tender swellings without 
etidence of haemorrhage. These are often ascribed to "deep haemo- 
rrhages’, but they often subside rapidly without any evidence of the 
presence of blood. The face may be sufficiently puff\ to suggest nephritis. 
The escape of a considerable amount of plasma may be accompanied 
by or cause the escape of a small amount of blood-cells, which will stain 
the plasma and produce an extensive "ecchymosis' suggesting more free 
blood than is actually present. The appearance can be readily produced 
by the injection of 1 to 2 c.c. of physiological saline subcutaneously. 
True purpura is absent or scanty, and haemorrhages from the mucous 
membranes are not a prominent feature. 

Similar unstained or stained areas of plasma are also found in the 
other forms of the haemorrhagic diathesis but to a less degree. 

In anaphylactoid purpura attacks of abdominal pain and colic are 
common and may be accompanied by vomiting and by diarrhoea, often 
with passage of blood. These attacks can be ascribed to oedematous 
areas in the viscera, and these have been seen during exploratory opera- 
tions. Pain and swelling of joints are also common. Such a swelling may 
appear suddenly and subside almost as rapidly, only to be followed by a 
similar swelling in another joint. The heart is unaffected. 
Constitutional disturbances are often severe, owing to the abdominal 
symptoms and the tenderness of the numerous swollen and ecchymotic 
areas, and the patient may be said to be more sick than purpuric or 
haemorrhagic. The spleen may be just palpable. 

(d) Blood Changes 

The blood changes vary with the amount of haemorrhage and not with 
the severity of the anaphylactoid manifestations or the constitutional 
disturbances. There is usually a moderate degree of anaemia but this is 
not invariable, and the red cells may be normal. The blood-platelets are 
often reduced to 100,000 to 150,000 per c.mm. but may be normal or 
above normal, and the capillary resistance and bleeding time tests may 
be negative, even while symptoms are present. 

(e) Course and Prognosis 

When an active stage has become manifest, recurrences may take place 
over many months. Recovery from an attack is often surprisingly rapid, 
there being no residual anaemia to deal with, and no ill effects remain. 
There is little information about the ultimate prognosis, but there is no 
doubt that the tendency to attacks often diminishes in later life. Intus- 
susception may develop from the invagination of an oedematous and 
haemorrhagic area of intestine and on many occasions has been found 
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at operation. The symptoms of intussusception may be closely simu- 
lated in its absence, blood and mucus being passed in the stools, and the 
diagnosis maybe very difficult. Appendicitis is also an occasional com- 
plication. 

Intracranial oedema may develop and may be fatal, the symptoms 
closely resembling those of uraemia. This complication together with 
the oedema of the facies (see above) is probably the origin of the state- 
ment that these eases and those of the other groups of the haemorrhagic 
diathesis often die of nephritis, for which there does not appear to be 
any substantial evidence. Urticaria may have a similar ending. 

There is no dividing line from the other groups of the haemorrhagic 
diathesis; a subject of anaphylactoid purpura may develop manifesta- 
tions of acute or chronic purpura haemorrhagica at any time. 

(/) Treatment 

The general principles of treatment which have been discussed in 
acute and chronic purpura haemorrhagica apply also to this type. The 
escape of blood is often slight, and the anaemia may be correspondingly 
moderate and the blood-platelets high, but the diagnosis of anaphylact- 
oid purpura is not in itself a contra-indication to splenectomy, and 
the decision to operate should be made on the same grounds as in the 
previous groups. 

In view of the anaphylactoid factor injections of horse serum have been 
much used and in some cases have appeared to influence the albumin- 
uria, but the benefit is transient. 


3 -SYMPTOMATIC HAEMORRHAGIC STATES OR 
SECONDARY PURPURA 

601. J This group differs essentially from those already discussed inas- 
much as a primary cause or factor is present. The influence of this factor 
varies greatly, as in some cases it may be still continuing, whereas in 
olhers it has ceased and is non-recurrent. The importance of the mani- 
festations also varies greatly in different conditions. 

The eruptions may become haemorrhagic or a haemorrhagic tendency 
may develop at the time of the rash in many of the specific fevers. In 
some cases the eruption has faded and the patient apparently entered 
convalescence before the haemorrhages begin. In both of these forms 
the haemorrhages may be of great severity, known as purpura fulminans, 
and death may follow within one or two days, but the haemorrhages 
may cease at any point and improvement rapidly take place. The 
indication is to tide over the acute period if possible, as the stimulus is 
non-recurring and recovery, when it takes place, is permanent without 
subsequent tendency to haemorrhages. Splenectomy is contra-indicated 
as in all forms of secondary purpura. Blood transfusion, on the other 
hand, should be performed immediately. 



sxn 600-603] 


HEREDITARY DISORDERS 


153 


The haemorrhagic manifestations in septic infections are often little Septic 
more than an accident, e.g. in the course of a streptococcal septic- in f sctlons 
aemia or chronic bacterial endocarditis. Foci of sepsis r.iav be a 
factor in the development of less severe grades of haemorrhage, and 
subsequently such foci should alwavs be sought for and corrected as 
far as possible. 

Haemorrhages may occur in the later stages of most disorders of the Blood 
blood-forming tissues, such as leukaemia and aplastic anaemia. disorders 

The influence of certain organic and inorganic poisons in producing Organic and 
haemorrhages has long been known. There is little doubt that certain 
of the benzene derivatives may produce haemorrhages in susceptible 
persons. Information is at present scanty, but many of the compounds 
which produce agranulocytosis may have this effect. 

In cachectic states, e.g. in advanced neoplasms, haemorrhages are Cachectic 
probably due to weakness of the capillary walls and are onlv an incident co,Kiitions 
in the state of debility. 


4. -HAEMORRHAGIC DEFICIENCY DISORDERS 

602.] (i) Scurvy is dealt with under the title Scurvy. 

(ii) Melaena neonatorum is a curious condition which occurs in new- Melaena 
born infants between the third and tenth da>s. It is not hereditary, has neonaxorlim 
no relation to the haemorrhagic diathesis, and is apparently distinct 
from haemophilia. The pathogenesis is unknown, but it is probably 
due to deficiency of some substance. The bleeding is usually from the 
bowel but may be from any mucous membrane. 

The specific treatment is the intramuscular injection of 10 c.c. of Treatment 
whole blood. The blood can be drawn directly into a syringe from the 
vein of the mother or any healthy person and injected immediately, 
grouping being unnecessary. A single injection is often sufficient, but 
it should be repeated once or twice a day if the haemorrhages continue. 

Blood transfusion is only indicated if the amount of blood lost has been 
excessive. There is no subsequent tendency to haemorrhages. 


5 -HEREDITARY HAEMORRHAGIC DISORDERS 

603.] (i) Haemophilia is dealt with under the title Haemophilia 
( see p. 123). 

(ii) Familial haemorrhagic telangiectasia is dealt with under the title 
Eruptions, Anomalous and Atypical (see Yol. V, p. 148). 

(iii) Hereditary haemorrhagic diathesis. This group is much rarer 
than the non-hereditary form. The diathesis may be transmitted by both 
sexes and exhibited by both sexes. In many cases the manifestations 
are identical in every way with those in the non-hereditary group, and 
it is difficult to know whether they should be regarded as having a 



154 


HAEMORRHAGIC DISEASES 


fvoi., VI 


Splenectomy 


Intermediate 

forms 


Fibrinopenia 


different pathogenesis. It has been said that splenectomy is contra- 
indicated in hereditary cases, but there is a family on record in which 
the father was operated upon with complete success many years ago, 
but the child died after splenectomy without any rise of the blood- 
platelets. On the whole, it is best to neglect the hereditary factor and to 
consider the treatment of the hereditary group on exactly the same lines 
as that of a non-hereditary form. 

In the hereditary group there are cases which do not conform exactly 
to the usual manifestations of the haemorrhagic diathesis, and many of 
these appear to be intermediate between the haemorrhagic diathesis and 
haemophilia. Thus the diathesis may be transmitted through males and 
exhibited by both sexes, and the coagulation time may be considerably 
prolonged, whereas the blood-platelets may be normal and the bleeding 
time variable. In such a case the normal number of platelets would 
contra-indicate splenectomy. Many different kinds of the manifestation 
exist, and each case must be judged differently on the principles already 
enunciated. During an acute attack it can never be wrong to give a 
blood transfusion. Cases of a similar character occur without a heredi- 
tary factor and have to be dealt with on the same principles. 

In a very rare group of cases, the so-called fibrinopenia, the tendency 
to haemorrhage is due to a deficiency of fibrinogen in the blood. No 
treatment is known which will remedy this deficiency. 
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1. -DEFINITION 

604.] Haemothorax is a collection of blood in the pleural cavity. The 
term, strictly used, does not include haemorrhagic effusions, though 
the distinction is somewhat artificial, as blood may become diluted by 
serum and a serous effusion may be very heavily charged with blood. 


2-AETIOLOGY 

True haemothorax is not common in civil practice. Its most usual cause 
is accident involving fracture of ribs or crushing of the chest. Other rare 
causes are: rupture of an aneurysm of the thoracic aorta or other 
vessels, injury to an intercostal or other vessel during exploration, 
paracentesis, thoracoscopy or division of adhesions, or erosion from 
some inflammatory process or neoplasm. Haemothorax may be caused 
by malignant disease of the lung or pleura, and very rarely by spon- 
taneous pneumothorax, due either to tuberculosis or to rupture of an 
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emphysematous bulla, the bleeding in both ca^es being caused either 
by a ruptured adhesion or by a ruptured pulmonary blood-teasel. Other 
causes, also rare, are infarct, purpura, scurvy, haemophilia, the malig- 
nant type of exanthemata and other infections, and multiple angiectases 
of the pleura. Haemothorax has been reported in association with 
cirrhosis of the liver and granular kidney; and an extremely rare condi- 
tion of recurrent and even bilateral haemothorax of unexplained 
causation has been called pachypleuritis haemorrhagica. 

In warfare haemothorax is common, wounds of the chest being thus 
complicated in a large percentage of cases. 


3 -CLINICAL PICTURE 

The clinical picture will vary with the cause of the haemoihorax. the l 'annuo ns 

suddenness and mode of onset, the amount of blood, and the presence in . cilnlca} 

r picture 

or absence of infection. If the amount of blood is great, there will be 
the usual symptoms of severe internal haemorrhage, pallor, air hunger, 
collapse, restlessness, syncope, coldness of extremities, with a rapid 
pulse; if small, there may be no symptoms. Dyspnoea is sometimes a Dyspnoea 
marked feature. With a ruptured aneurysm, death may be instantaneous 
or the patient may first experience severe pain, cry out, and then 
become unconscious. Temporary recovery is possible; but, as a rule, in 
the course of a few hours or days there is a recurrence which is fatal. 

Frequently, however, in traumatic pneumothorax, unless the haemo- 
rrhage is continuous or recurrent or infection has occurred, the patient, 
after recovery from pain and shock, may' be surprisingly comfortable. 

With an infected haemothorax, symptoms of progressive toxaemia 
supervene. 

If an intercostal vessel is pierced during the passage of an instrument, 
or injured during operative procedures for the dhision of adhesions 
through the thoracoscope, nothing may be noted at first, but within a 
few minutes or even after several hours increasing pallor, restlessness, 
a quickening of the pulse, and possibly a rise of temperature may occur. 

A little bleeding will produce no symptoms, but severe and even fatal 
haemorrhages have been reported. 

In haemothorax, whatever the cause, the temperature may be raised. Temperature 
100° to 104° F., for some days, but if the haemothorax is sterile should 
begin to fall about the fourth day. It may, however, remain raised much 
longer in the absence of any recognizable sepsis. 

The physical signs are those of fluid, impaired resonance, sometimes Physical 
skodaic resonance, absent or tubular breath sounds, absence of adven- slgns 
titious sounds, and diminished vocal resonance, though sometimes 
bronchophony and whispering pectoriloquy may be heard. If the 
amount of blood is considerable, the heart and mediastinum will be 
displaced to the opposite side. 

The diaphragm, contrary to what might be expected, is frequently 
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displaced upwards. Of this phenomenon various explanations have been 
given, such as massive collapse of the lower lobe, phrenic paresis, and 
so on. It is not confined to haemothorax, however, but may be observed 
not infrequently in acute pleural effusions, when the diaphragm may 
rise quite considerably and not descend or begin to function until the 
fluid is absorbed. It would appear to be due to the paralysis of the 
diaphragm, but the mechanism which produces the palsy is not known. 
Irritation of the diaphragmatic pleura will give rise to abdominal 
rigidity, particularly with an infected haemothorax; and the symptoms 
and signs do not differ from those observed commonly in diaphragmatic 
pleurisy, which lead occasionally to a mistaken diagnosis of perforated 
gastric ulcer or other abdominal emergency. 

if a haemo-pneumothorax exists, whether due to an external wound 
or damage to the lung or to gas-forming anaerobes, the succussion 
splash will usually be present; if there are only localized collections of 
air, these will be seen on X-ray examination. 

Surgical emphysema is not infrequently present in traumatic eases. 


4.-COURSE AND PROGNOSIS 

The course and prognosis depend on the cause. A ruptured aneurysm 
is usually rapidly fatal, but, as already stated, temporary recovery may 
occur. 

A small traumatic haemothorax will become almost entirely absorbed, 
leaving no sequelae, except perhaps some thickened pleura at the base 
and possibly an obliteration of the costophrenic sinus. 

An untreated large sterile haemothorax may behave in several ways. 
Massive clots may form and sink to the most dependent part of the 
pleural cavity, the costophrenic sinus or the costovertebral gutter; or 
fibrin may be deposited in layers over the visceral and parietal pleura 
generally, causing a thickened pleura and a contracted lung. In fact, 
blood acts not unlike an ordinary serous effusion. This may cause little 
or no deposition of fibrin, or masses of snow-white fibrin may be pro- 
duced, some being churned into rounded lumps; or the whole of both 
pleural surfaces and every adhesion may be thickly covered as with 
sugar icing, both of which phenomena are frequently observed during 
thoracoscopies. 

Calcification of a long-standing haemothorax can occur. Or again, 
such a haemothorax may remain uncoagulated for weeks or months 
even in the presence of air (haemo-pneumothorax). 

Haemolysis and a phagocytic reaction may occur, the cytology 
changing from a polymorphonuclear leucocytosis to a phase of large 
phagocytic cells, whose function is to take up the red blood-cells, and 
thence to a considerable eosinophilia. The remaining fluid Anally 
becomes completely absorbed. In such a case the lung will re-expand 
almost perfectly. 
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The factors that determine these various modes of behaviour are not Factors 
exactly known. It Is probable that, with an intact pleural endothelium 
and with no foreign body other than the blood present, coagulation 
will not occur, just as blood will not clot when it is kept In an un- 
damaged blood-vessel tied at each end. On the other hand, the blood 
may be whipped up and the fibrin separated, and blood-cells and 
haemolysed blood will colour the resulting serum. It is possible that the 
presence of adhesions may be a factor that produces the ‘whipping"' of 
the blood. In those cases of haemothorax in which clotting does not 
occur an anticoagulant has been postulated, but the nature of this Is 
unknown. Blood withdrawn during the first few hours may clot, whereas 
that withdrawn later may not clot. 

When there Is an external wound, when there is infection, or when 
fragments of skin, rib, or clothing and so forth are dri\en into the 
pleural cavity, then clotting is an almost invariable rule. 


With a successful aspiration, though some fibrinous thickening of the Prognosis 
pleura may occur, the lung should re-expand and function perfectly. 

In any type of case, re-expansion of the lung will depend on the presence 
and extent of thickening of the visceral pleura, the amount of lung 
damage and scarring, and the measures for promoting lung expansion, 
especially paracentesis, negative pressure drainage (when drainage is 
necessary), and properly organized breathing exercises. 

An infected haemothorax has a grave prognosis and early and radical Infected 
treatment is indicated. This will be referred to later (p. 161). haemothorax 

With malignant disease, especially with secondary tumours of the Malignant 
pleura, enormous quantities of blood-stained effusion looking almost dlsease 
like pure blood may be produced. Repeated aspiration, or even drainage, 
is essential to relieve dyspnoea, and the patient steadily deteriorates, 
becoming progressively weaker, more anaemic and dyspnoeic, partly 
from loss of blood but also from secondary deposits in the mediastinum. 


5.“DIA GNOSIS 

The diagnosis is made by the history, the symptoms of internal bleed- 
ing, the physical signs of fluid, and exploratory puncture. 

» In traumatic pneumothorax, if the blood is not completely aspirated, Diagnosis of 
or if it recurs, frequent exploratory punctures are essential to detect infection 
the first signs of infection. The temperature may be no guide and it is 
dangerous to wait for signs and symptoms of toxaemia. A complete 
bacteriological examination, including both aerobic and anaerobic 
cultures, should be made. If the blood withdrawn has any odour, the 
case should be treated forthwith as an infected haemothorax even 
though bacteria are not found. 

In a ruptured aneurysm the sudden intense pain, shock, dyspnoea, and Diagnosis 
collapse, may suggest a spontaneous pneumothorax, and although the f rom 
percussion note should in the one case be dull and m the other resonant, pneumothorax 
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in practice the most experienced may be in doubt owing to the peculiar 
type of altered resonance that may occur in both these conditions; the 
exploring needle will be the final arbiter. 


6-TREATMENT 

If the bleeding is progressive, and if the bleeding point can be found 
and tied, this is the obvious treatment, but this combination of con- 
ditions is seldom likely to arise. In haemo-pneumothorax thoracoscopy 
might be of value. 

Instrumental injury to an intercostal artery, which is usually due to 
careless technique and a failure (o observe the strict rule always to go 
close to the upper edge of the rib and to keep the point of the instru- 
ment down, should be treated by resecting a rib and securing and tying 
the bleeding artery. If the injury to the intercostal vessel occurs during 
thoracoscopic procedures, the bleeding point may be coagulated by the 
diathermy knob. It is important to keep the lamp and telescope away 
from the spurting or oozing vessel. If coagulation by diathermy is 
impossible, or if the bleeding cannot be controlled, a cannula should 
be inserted lower down and blood allowed to escape freely; after a time 
the bleeding will become less severe and the instrument may be re- 
inserted through the cannula, the bleeding point being coagulated either 
directly by the diathermy knob or indirectly by gripping it with forceps 
through which the diathermy current can be passed. If there is much 
loss of blood, a saline or blood transfusion may be given. Failing this, 
the only method is to open the chest and, if possible, secure the bleeding 
point. The essential precaution is to prevent bleeding by always coagu- 
lating before cutting any part that is vascular or liable to contain blood- 
vessels of any size. 

In ruptured aneurysm, nothing can be done beyond administering 
palliative treatment. Opium in some form, or one of its derivatives, 
must be given in full doses, or evipan or similar substance must be given 
intravenously, to confer immediate relief from unendurable distress. 
It is usually stated that aspiration is dangerous; but, if it is necessary 
for the relief of suffocative dyspnoea, no purely academic consideration 
must prevail, for, as cure is not possible, alleviation of suffering must be 
the only objective. 

For the large haemorrhagic effusion, that may occur with malignant 
disease, repeated aspirations are required. X-ray irradiation to the 
affected side may be worth trying. If the patient becomes wearied of the 
repeated aspirations, a self-retaining intercostal catheter can be intro- 
duced through a cannula, under local or evipan anaesthesia. A spigot 
is inserted at the end of the tube, and this can be removed and fluid run 
off as required. 

In injuries and gun-shot wounds, the whole problem is entirely different. 
Here there is hope of saving the life of the patient. If the bleeding is 
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still going on when the patient is f; r^t seen, surgical intervention will be 
needed and it may be possible to find and tie the bleeding .esse*. Saline 
or blood transfusion may be needed. As a rule the bleeding has stopped 
before the patient reaches the hospital, field ambulance, or casualty 
clearing station. The question then arises w nether or not to aspirate. 

The first thing is to relie\e shock and pain and to give a long, refreshing 
sleep. After or during this paracentesis should be performed. The general 
consensus of opinion is that it is best to aspirate. This prevents formation 
of clot and fibrin and so promotes expansion of the lung. It lessens 
the danger of anaerobic infection. The objection has been urged that 
paracentesis, by inducing negative pressure, may cause a recurrence of 
bleeding. This is not borne out b\ experience, and in any event it is best 
to aspirate by air replacement. This was my invariable practice at a 
casualty clearing station through both battles of Cambrai in the War 
1914 to 1918, where there were an exceptional number of rifle-bullet 
wounds of the chest, and it appeared to answer well. By this method 
a high negative pressure is not produced in the pleural cavity, there is no 
disturbance of the mediastinum, and all the blood, or most of It. can be 
withdrawn. 

In an infected or a potentially infected haemoihorax, with an open Infected 
wound, in-driven splinters of bone, muscle, clothing and so forth, early ^^pen^ 
surgical intervention is imperative. The first thing is immediately to wound 
close, if only temporarily, by any means, an open wound through which 
air is being sucked from the atmosphere into the pleural cavity, the next 
to adopt measures to relieve shock and collapse. After this, thorough 
surgical treatment is demanded: resection of rib, and clearing the pleural 
cavity of blood, blood clot, and foreign bodies. If the lung itself is torn 
and contains shell fragments or portions of ribs or clothing, this must be 
dealt with radically at the same time. The after-treatment is the same 
as that for a streptococcal empyema or a lobectomy. Negative pressure 
drainage should be employed and, as soon as possible, carefully gradu- 
ated breathing exercises should be prescribed (see Vol. IV. p. 531). 
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1 .-INTRODU CTION 

Development 605.] Since the shaft of the hair, after leaving the hair follicle, ceases 
fohkle t0 grow and is > t0 a11 intents and purpose, a dead structure, all changes 
in the extrafollicular portion of the hair shaft are due either to inherent 
defect at the time of its formation in the depth of the follicle or to some 

162 



s.KiEY 605 - 606 ] 


HIRSUTIES 


163 


injury received by the hair shaft outside. It is therefore more reasonable 
to apply the term abnormality to the follicle rather than to its product. 

The hair follicles may be developed either abnormally strongly or 
abnormally weakly. In the former event the hair is unusually thick and 
abundant — hypertrichosis, and in the latter it may be very line or 
completely absent. (See Alopecia, Vol. I, p. 337.) 

2.— HIRSUTIES 

(1) — Classification of Types 

606.] Hypertrichosis (hirsuties) may be: (1) Universal or generalized, Generalized 
every part of the body being affected, e.g. the 'dog-faced' man. (2) 

Partial or localized. In this type there may be (a) circumscribed areas Localized 
of hairiness on parts not usually very hairy, e.g. on the lower spinal 
region, associated with spina bifida; (b) unusually abundant growth of 
hair on parts that normally show some hair, e.g. the forearms and lower 
legs; (c) growth of hair that is abnormal only in regard to the sex of the 
patient, e.g. on the upper lip, chin, submental region, cheeks, sternal 
region, forearms, and lower legs, in women; or ( d ) local excessive 
growth of hair in either sex combined with other abnormality of the 
skin, associated with moles, or in neurofibromatosis. Only the last two 
varieties are of any importance from the point of view of treatment, 
since the others are freak developments for which nothing can be done. 

(2) — Hypertrichosis in the Female 

(a) Aetiology and Clinical Picture 

The abnormality maybe divided into two types, one beginning between 
the ages of eighteen and twenty-five and the other becoming obvious 
in later life, usually at or after the menopause. 

Early castration of the male results in the partial or total failure of Relation to 
development of the hair other than that of the scalp and, incidentally, sex hormones 
prevents the development of the masculine type of baldness which 
begins at about the age of twenty. There is a tendency in women to 
develop hair on the face after the menopause. There appears therefore 
from these facts to be a connexion between the growdh of hair on the 
face and the sex hormones. The matter is, however, far from simple. 

It is not uncommon to see an overgrowth of hair in an apparently 
healthy girl with normal sexual functions; she may marry at, say, 
twenty-two and give birth to a usual number of children whom she is able 
to feed at the breast satisfactorily, and yet the condition may progress 
steadily during the whole of her sexual life and not be aggravated by 
the onset of the menopause. 

Occasionally the hirsuties is associated with obvious abnormality in 
the function of the sex organs, but this is present in only a small 
proportion of the cases. From time to time, however, cases are 
recorded in which hormone treatment has been successful. 

Some diseases of the adrenal glands are associated with precocious 
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growth of the sexual hair, but, as these diseases are also associated 
with precocious sexual development, it is not certain that the growth 
of the hair is not stimulated secondarily by the sex hormones (see also 
Vol. I, pp. 218 and 247, and Sex Hormones). 

Lastly, in a small proportion of eases hirsuties is preceded by severe 
acne. The excessive growth cannot always be due to the treatment of 
the acne, for in many cases the acne has disappeared spontaneously 
without treatment. The causation of feminine hypertrichosis is there- 
fore still obscure. 

Various local stimulants may have some effect in the production of 
hypertrichosis. Stimulation by ultra-violet rays tends to increase the 
local growth of hair. This has been observed repeatedly in the case of 
the light treatment of lupus. The local overgrowth subsides, however, 
a few months after cessation of the treatment. 

Patients with mild hypertrichosis often find that a prolonged stay in 
the tropics is followed by a rapid increase in the condition, but the 
prevalent rage of sun bathing, which has now lasted some years, has not 
been followed by development of hair on the backs of girls. 

Greasy applications have been held responsible for stimulating the 
growth of hair on the face, but many girls ‘crcanT their faces at night 
and use a greasy preparation as a Foundation’ for their powder in 
the daytime, and yet hypertrichosis is not obviously on the increase. 
Mercuric chloride and sulphur have also been incriminated, but their 
general use in acne is not usually followed by hypertrichosis. 

To sum up, it appears that with a natural tendency towards hyper- 
trichosis any of these agencies — strong sunlight, damp heat, grease, 
mercuric salts, and sulphur — may activate it, but without this tendency 
their effect is either absent or fleeting. 

( b ) Treatment 

Six methods of treatment may be mentioned: 

(i) X-rays. This method has been used to a greater extent in Europe 
and the United States than in Britain. By giving a full epilating dose of 
the rays and repeating this at intervals of not less than one month on 
four or five occasions the hair papillae may be permanently atrophied. 
Some have used smaller doses in larger numbers and at shorter intervals. 
It has been claimed that with careful management the hair follicles may 
be destroyed without other damage to the skin. This is not true, though 
the damage may not become obvious for two or more years after cessa- 
tion of the treatment. After a variable period the whole skin undergoes 
atrophy associated with the development of telangiectases and in some 
cases pruritus. This method, therefore, cannot be too strongly con- 
demned. 

(ii) Shaving. This method is harmless, but, the results being temporary 
only, it must be repeated daily when the growth of hair is strong. In 
addition to this the area shaved is very obvious if the hair is dark, as 
the intrafollicular portion shows through the skin. It is, however, a 
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mistake to believe that shaving increases either the coarseness or the rate 
of growth of the hair. This has beer, known empirically to be untrue 
for many years, but mere recently experiments on localized portions ot 
the hairy region have proved that the hair, when allowed to grow again, 
does not grow more rapidly and is not coarser in calibre. 

(in) Friction with pumice stone and soap. 3t has been stated that con- Faction h\ 

. , pumice stone 

tinned pumice-stoning weakens the nairs to final abolition: but this nas 
not been so in the cases which have come within my experience. The 
skin of the hypertrlchotic patient should indeed be left as free from 
stimulation as possible, constant grinding of the horny layer slightly 
increasing both the rate of growth and the coarseness of the hair. 

(iv) Depilatory powders and creams. These usually contain barium. Depilatory 
strontium, or sodium sulphide and simply bum off the hair at skin P°* aetS 
level: in other words, they constitute a chemical shave. But, as they 
redden the skin, they stimulate growth in some degree. 

(v) Epilation by tweezers. When only a few hairs are present this Epilation by 
method does little harm, and when a hair is pulled out there is an tweezers 
interval of about six weeks before the appearance of a new one. 

When there are many, the epilation must be repeated continually, 
and it is probable that individual hairs are replaced by coarser ones, 
though the method does not increase the numbers to an important 
degree. It has, however, the disadvantage that the frequently' repeated 
evulsion is in some patients apt to set up chronic folliculitis. 

(vi) Epilation by the electrolytic and the diathermy needle. Of these Electrolysis 
two the former is probably much the more accurate. It is slightly af *d diathermy 
slower and more painful, but the results in skilful hands are far better. 

Electrolytic destruction of the hair is an extremely delicate operation 

and, unless the operator is skilled, gives unsatisfactory results. The 
method is described under the title Electrotherapy, Vol. IY, p. 497. 

Its advantages are that it is safe, leaves negligible scarring, and in 
skilled hands gives permanent results; its disadvantages are that it is 
expensive, slow, and painful for the patient, and exacting and tiring for 
the operator. 

This procedure is said to stimulate the growth of fresh hair in the 
neighbourhood, but I have never seen this. A priori it would be expected 
to do so, for any irritant has that tendency; but small numbers of long 
hairs may be removed from the upper lip near the angles of the mouth, 
and the condition then sometimes remains stationary for years. More- 
over it must be remembered that the condition is commonly progressive. 

The suitability of a case for electrolysis bears a relation to the number Selection of 
of hairs requiring destruction. It therefore depends upon the amount of ^f^trolvsis 
time and expense which the patient can afford and the amount of firm 
perseverance that the operator will devote. 

At the first visit the patient should be informed that if she feels the 
extraction of the hairs the procedure has failed. This stimulates the 
operator to special care, for any mistake or slackness on his part 
becomes known at once to the patient. 
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(3) — Local Hypertrichosis associated with Moles 

Only the common dome-shaped mole about a quarter of an inch in 
diameter will be dealt with here, as larger ones must be either removed 
by excision or left alone. 

The first question is: Is it justifiable to depilate a mole and destroy 
it by electrolysis? It has been said that to destroy a mole by electrolysis 
is to take an unjustifiable risk of converting it into a melanoma, but I 
do not hold this view. Dermatologists have been destroying small facial 
moles for many years, but I have never seen or read of a melanoma 
which started in a mole after electrolysis and therefore continue to 
depilate and destroy small moles by electrolysis, if this seems likely to 
give the best result. 

The method of depilation is the same for hairs in moles as for hairs 
growing on normal skin, with two exceptions. The first is that because 
the follicles in moles arc sometimes distorted and the mole tissue softer 
than normal skin, the depilation is more difficult; the second is that in 
order to destroy the mole at the same time a stronger current, up to five 
milliampcres, may be used. 1 destroy the mole after depilating the hair, 
at the same visit. 


3.-TRICHOPTILOSIS 


j r .*i * 
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607.] Splitting and breaking of the hair usually occurs in long hair only. 
The exact cause is not known, but it is evidently due to faulty develop- 
ment of the hair shaft and is generally associated with pityriasis of the 
scalp (see Seborrhoea and Seborrhoeic Dermatitis). 
Treatment should in the first place be directed to 
the cure of the pityriasis capitis. The split hair should 
also be cut a little below the split in order to prevent 
its extension. Sometimes rubbing the hair with a small 
amount of sesame oil and then gently brushing it will 
prevent the splitting by softening the hair. Strongly 
alkaline soaps should be avoided. 


4.-TRICHORRHEXIS NODOSA 

608.] In this disease the cells of the cortex of the hair 
are loosened from one another locally, producing 
nodose swellings. At these nodes the hair is apt to 
break off, leaving a fringed end (see Fig. 14). When 
the nodes are present in large numbers, most of the 
hairs break, and few attain their normal length. 


"'If 


Fig. 14. — Trichorrhexis nodosa, a. Node made up of two 
brushes; b , node with upper brush split into three; c, hair 
shaft. (This and Fig. 15 from Pathology of the Skin by J. M. 
H. MacLeod) 
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Many cases have been reported from the Near East in the hair of 
the scalp in women and have given rise to the suspicion of an epidemic 
infection. Men ahem Hodara described a bacillus as the cause, but his 
findings have not been generally corroborated. 

The condition is also found occasionally in the moustache hair of Aetiology 
men. Erasmus Wilson ascribed the condition to injury of the hair, and 
later Sabouraud insisted upon this as a cause, pointing out that the 
condition could be found in the hair of shaving-brushes as the result 
of the repeated action of soap combined perhaps with bending of the 
hair. Lassueur supported this view and produced the condition experi- 
mentally in the moustaches of men who volunteered to wash repeatedly 
with various soaps. That there is an innate delicacy of the hair rendering Sensitivity 
it sensitive to injury was proved by Adamson, who found that if a i0 in J ur y 
hair from a normal person was laid upon a glass slide and struck 
smartly with the edge of a paper knife either it was fractured right 
across or it showed an ordinary green-stick fracture; whereas if an 
apparently sound hair from an affected person was so treated it 
developed the characteristic node. 

The treatment is the same as that for trichoptilosis (see p. 166). Treatment 


5.— MONILITHRIX (BEADED HAIR) 

609.] In this rare familial affection the hair shows constrictions of the Clinical 
shaft at almost equidistant intervals, and at these the medulla of the f eatmes 



Fig. 15. — Monilithrix: hair twisted and beaded 

hair is usually absent. Owing to the thinning at these positions the hair 
breaks and therefore does not attain its full length. In severe cases 
the fractures may occur so close to the scalp that the appearance is that 
of a general alopecia, but usually some hairs about an inch in length 
remain. 

The affection gives rise to a peculiar glittering appearance of the hair, 
and on examination with lenses the beaded formation is obvious at Pathogeny 
once (see Fig. 15). The condition is often associated with some hyper- 
keratosis of the mouths of the follicles, and the constrictions have been 
attributed to this. It is more probably due to a rhythmic diminution 
of the activity of the hair bulb, and Adamson in a personal communica- 
tion pointed out that it could be imitated by giving repeated doses of 
X-rays, each just insufficient to cause fall of the hair. No treatment 
is known. 
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6.-IN GRO WIN G HAIR 

610.] This is a somewhat rare condition; 1 have seen it only in the 
beard region of men, where it causes much discomfort. The patient 
complains of "pimples’ at the mouths of the hair follicles, as there is 
generally some redness there. Some of the hairs run at an acute angle 
with the skin surface and do not emerge in the line of the follicle; they 
tunnel under the horny layer and in some instances fail to emerge at 
all but become wound up like a watch-spring and cause inflammation. 
The cause of this complaint is unknown; possibly the natural exit has 
been blocked by hyperkeratosis, though scaling is not obvious; or it 
may be due to the use of somewhat irritating soap and a blunt razor. 

The hair may be released by running a sterile needle under the hori- 
zontally lying shaft and hooking it free. I f the patient ceases to shave for 
a time, the condition ceases to arise. Failing this, the following course 
may be advised: first, the use of a very sharp blade; secondly, a change 
to a shaving soap that is known to be free from irritating qualities; 
and thirdly, the use of salicylic acid 2 per cent in equal parts of alcohol 
and glycerin after shaving. This keeps the horny layer soft and appar- 
ently cures the condition. 


7.-TEIGNE AMIANTACEE (SHEATH PITYRIASIS) 

611.] This rare disease, in my view identical with fausse teigne (see 
Impetigo,), is better known in France than in England and, as it has 
not an English name, may be called sheath pityriasis. 

The disease affects the scalp of children in patches of various sizes. 
At first sight it is liable to be regarded as microsporon ringworm, 
because the patch seems to be covered with whitish stumps. On close 
examination, however, these whitish cylinders are seen to be riot 
"stumps’ but projections of horny tissue about one-eighth of an inch 
long with unbroken hairs running through them. In addition there are 
flat scales lying on the skin between the hairs. Occasionally the scaling 
is so abundant that the patch looks as if melted wax had been dropped 
over the area and had solidified on the skin and around the hairs. 

Dubreuilh showed that microscopically the sheath consisted of a chain 
of horny cones in close apposition and derived from the mouth of the 
follicle. Various micro-organisms have been incriminated, but skilled 
observers have failed to find any organisms in the horny growths and 
have found them sterile on cultivation. 

The cause is unknown. It is important to distinguish the disease from 
microsporon ringworm — which is easy, and also from underlying 
endothrix infection — which needs careful investigation. The condition 
is apparently not contagious. 

Treatment with strong ointment of mercuric nitrate 10 per cent, 
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diluted with soft paraffin, causes rapid disappearance of the desquama- 
tion and. if persistency used fora long period, cures the condition. 


8— TRICHOMYCOSIS 

612.] This, which is a growth of micro-organisms on the extraiollicuiar 
portion of the hair shaft may be divided into: 1 ) Lepcthrix, comprising Varieties 
trichomycosis pal nielli na and trichomvcosis nodosa: (2) piedra, com- 
prising Columbian piedra, Ceylon piedra. and piedra nostras. 

(1) — Lepothrix 

The two forms of this disease are similar and may be identical. It Clinical 
involves the hair of various parts of the body, more commonly the fi- ,Liluies 
axilla, and appears as an irregular sheath of organisms surrounding 
the hair, which therefore appears ragged and is easily broken. The 
accretion varies in colour from yellow to nearly black. 

The mycology is still somewhat doubtful, but large coccoid forms and Mycology 
mycelial elements have been described. In some cases the sweat is 
coloured red, and it has been suggested that Micrococcus rerragenus 
is also present. 

(2) — Piedra 

This disease differs from the preceding in the fact that the accretion 
forms minute stony hard nodules on the hair rather than a complete 
sheath. It is described under the title Fungous Diseases, Yol. V, p. 472. 
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1. -DEFORMITIES 

(1) — Congenital 

613.] The establishment of both fore and hind limbs as three-sectioned 
(i.e. arm, forearm, and hand) pentadactyl structures occurred so early 
in evolutionary history that it cannot be expected that variations from 
the standard would be at all common. Indeed gross congenital defects 
in the development of the hand are rare, but minor deformities occur 
sufficiently often to merit attention. 

Polydactyly has a familial incidence and has been described as affecting 
whole tribes; it is sometimes associated with a similar condition in the 
feet (see Vol. V, p. 414). The addition of a digit, or digits, is usually on 

the inner or outer border of the 
hand and varies in size from a 
mere pedunculated nodule to 
a complete functioning digit. 
Occasionally the condition is 
combined with syndactyly, the 
extra digit being more or less 
completely fused with one of 
the others. 

A small non-functioning digit 
should be removed shortly after 
birth, but a complete function- 
ing extra digit should probably 
be left alone, since the only 
reason for its removal would be a 
cosmetic one, and many patients 
who have reached adult life with 
such a deformity regard it as an 
asset rather than a disability. 
Even in the less common uni- 
lateral cases this decision is not influenced, as it is in the case of the 
foot, by the necessity of providing special coverings. 

Syndactyly varies in degree from the mere presence of a thin web 
extending lower than normal to the complete fusion of two digits, 
including even the bones and nails. For both utilitarian and cosmetic 
reasons operative treatment is necessary in most cases. When a thin 
web is present simple division is all that is necessary, but to avoid the 
re-development of a fibrous union between the digits an effort should 
be made to get the proximal end of the web completely healed and 
epithelialized before the rest is divided. This may be accomplished by 
the classical method of passing a stout silver wire through a hole in the 
proximal web and waiting until the sinus so produced has healed. 
The main portion of the web may now be divided, and the fingers kept 
separated by dressings until the linear scars have closed (see Fig. 16). 

In cases in which the union is thick, but does not involve the bones, 



the web consists of a thin membrane. 
The silver ring is first inserted through a 
hole at the base of the web, and subse- 
quently, when this aperture is epithehai- 
ized, the web is divided as shown 
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longitudinal skin flaps are raised from the palmar aspect of one digit Division when 
and the dorsal aspect of its neighbour, facing in opposite directions; MfXfd 
the Angers are then separated and the skin flaps trapped round their 
corresponding digits (see Fig. 17). Even so, there is usual!} not enough 
skin to cover the raw areas com- 
pletely, and resort must be had 
to skin grafting. 

When the bones are united they 
may be divided, but before em- 
barking upon this rather unsatis- 
factory procedure the surgeon 
should be satisfied that it is justi- 
fied by the disability present. In 
many of these cases the ultimate 
result is the sacrifice of one or 
other half of the combined digit. 

In extreme cases therefore it is 
advisable to aim for this from the 
start, since it is thus possible to 
retain a sufficiency of skin to 
cover the reduced digit. 

In macrodactylv there may be 
tremendous hypertrophy of one 
digit; the soft tissues are chiefly 
concerned, although occasionally 
the bones also are involved, or 
the large digit may in reality be 
the fusion of two or three, repre- 
senting an extreme syndactyly. 

For utilitarian and cosmetic 
reasons a large digit should usu- 
ally be reduced in size, a fairly 
easy operation if the soft tissues 
form the main bulk of the en- 
largement. 

Absence of digits due to mal- 
development or amputation in 
utero is much rarer than the conditions just described and obviously 
does not lend itself to any treatment. 

A completely cleft hand, corresponding to a lobster-claw deformity of Cleft hand 
the foot, with which it may be associated, is very rare but is compatible 
with a fair degree of manipulative ability. 

A contracture of the little finger is often associated with a correspond- Contracture 
ing, although less noticeable, contracture of the fifth toe; the condition 
is familial iu incidence and differs from a Dupuytren’s contracture iu 
that the palmar fascia is not fibrotic nor will its removal allow of 
straightening of the fingers, since all the flexor structures are involved. 



Fig. 17. — Operation for syndactyly when 
the union consists of a thick layer of 
tissue. A, Flaps formed from the palmar 
aspect of one digit and the dorsal aspect 
of the other. B, Flaps applied over the Absence of 
raw areas after separation of the digits digits 
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tendons, ligaments, and joints. If recognized at an early period, much 
can be done to correct the deformity by the use of manipulative methods 
and splints. Usually the extent of the contracture is slight and causes 
but little disability. 

In 1897, when Madclung wrote his paper on the deformity which 
bears his name, radiography had not yet come into general use (X-rays 
had only been discovered in 1 895), and so the diagnosis of the condition 
rested on a clinical rather than on a pathological basis. The causes are 
probably multiple, and the relation to trauma is disputed; but, however 
the condition is produced, the result is a defect in the ossification of the 



Fig. 18. — Madelung’s deformity of the wrist. Note the radial and forward deviation 
of the wrist and hand, and the prominence on the inner side produced by the 
lower end of the ulna 


lower radial epiphysis, with radial and forward displacement of the 
hand and prominence of the lower end of the ulna on the inner side 
(see Fig. 18). As there is a definite lack of bone formation at the lower 
end of the radius, the only way to correct the deformity is to stop the 
growth of the lower end of the ulna by the removal of the epiphysial 
plate; the piece so removed may be used as a corrective wedge in the 
linear osteotomy of the radius which is done at the same time. 

Deformities of the hand also occur in generalized conditions affecting 
the growth of bones; thus in achondroplasia there is a deficient growth 
in the length of the cartilage bones, including the metacarpals and 
phalanges. As increase of girth is less interfered with, the metacarpals 
are forced into the divergent position giving the so-called ‘trident’ hand 
(see Vol. I, Fig. 30, p. 139). In acromegaly the hand enlarges in con- 
junction with the foot and other parts of the skeleton; the hypertrophy 
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imolves all the structures. and so no deformity results. In firagilitas Fragilitas 
ossium (osteopsathyrosis) there Is hyperev tension cf all the lingers and °™ ian 
especially of the thumb, owing to the laxity of the mesoblabtic structures. 

The term club-hand may be applied to any deformity in which the Club-hand 
hand has a clubbed or lumpy appearance, but is commonly confined 
to congenital cases of partial or total absence of bones in the forearm ; 
thus absence of the radius produces a radial club-hand, the commonest 
type. Ulnar, dorsal and palmar club-hands are also described, associated 
with absence of the ulna or of the wrist bones respectively. 

(2) — Acquired 

The acquired deformities of the hand are numerous. They are due to 
local injury or disease of \arious structures: e.g. the skin and sub- 
cutaneous tissues in bums; the tendons, as in trigger finger: the nerves, 
as in ulnar palsy; the muscles, as in Volkmann's contracture; or the 
palmar fascia, as in Dupuytrerfs contracture. In addition the fingers 
may show local manifestations of general disease: e.g. clubbed fingers, 
pulmonary osteoarthropathy. 

The treatment of burns is dealt with elsewhere ( see Burns and Scalds, Burns 
Vol. II. p. 723). The resulting deformities in the hand are due to the 
fibrotic contraction of the scar, and are particularly disabling when a 
deep burn of the palm leads to contraction of the whole of the palmar 
fascia; fortunately this dense layer usually protects the underlying 
nerves, vessels, and tendons. The only treatment for these deformities is 
excision of all the scar tissue and the application of a whole thickness 
skin graft. This may be accomplished by slipping the hand, dissected 
quite free of the scar, under a bridge of skin and fat raised in the loin. 

When the graft has 'taken", i.e. after three or four weeks, the hand is 
freed again and subsequent small operations are undertaken, for example 
to form new webs to the lingers. 

The division of tendons in the wound is followed by their immediate Division of 
or delayed suture, which, if successful, prevents the development of tendons 
permanent deformities. When suture is not done, or is unsuccessful, 
the resultant deformity is the combined effect of disturbance of muscle 
balance and of the restrictions caused by adhesions. Suture of the flexor 
tendons where they run in sheaths is by no means uniformly successful, 
for dense adhesion of tendon to sheath is prone to follow with a result 
no better than would have been obtained had the tendon remained 
unsutured; but this does not apply with the same force in completely 
aseptic cases. 

Rupture of the extensor aponeurosis to the fingers may occur sub- Rupture of 
cutaneously as a result of forced sudden flexion of the terminal joint, aponeurosis 
This produces a palmar flexion of the terminal phalanx, 'mallet fingerk 
In many instances the rupture is incomplete and the application of a 
small splint to hold the finger hyperextended for three or four weeks will 
give a good result. If this fails, the tendon may be sutured back to the 
bone by open operation. Owing to the prolonged immobility necessary 
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to ensure union some degree of permanent stiffness of the joint is very 
likely to follow. 

The most characteristic deformity associated with the division of 
nerves is an ulnar palsy, which varies according to the level at which 
the nerve is interrupted and to the completeness of that interruption. 
If the nerve is divided at the level of the wrist there is paralysis of the 
intrinsic muscles of the hand, except the ilexor brevis, abductor and 
opponens pollicis, and the outer two lumbricals, which are supplied by 
the median nerve. There is thus wasting of the hypothenar eminence and 
of the interossei, and the little and ring lingers are slightly ‘clawed’, i.c. 
hyperextended at the metacarpophalangeal and Hexed at the inter- 
phalangeal joints; if the sensory branch is involved, there is a sensory 
loss over the ulnar border of the hand and the inner one and a half 
fingers. When the injury is above the level of the elbow, the effects of 
paralysis of the long muscles on the inner aspect of the forearm are 
added to this. There is more extensive clawing on the ulnar side. 

The typical mam en grijje , however, is seen only when there is an 
associated lesion of the median nerve, or when the lower trunk of the 
brachial plexus is injured, since it supplies fibres to both nerves. There 
is now complete clawing of all the lingers, wasting of both thenar and 
hypothenar eminences, and hyperextension of the wrist. A mild degree 
of this deformity occurs in cases of cervical rib, and is produced by the 
stretching of the lower brachial trunk over the rib. Since this trunk 
carries the vasomotor supply to the upper limb, vascular phenomena 
simulating Raynaud’s disease are often associated. 

In complete paralysis of all the muscles of the hand, as in progressive 
muscular atrophy and syringomyelia, the flattened hand, with loss of the 
palmar arch, slight extension of the knuckles, and flexion of the other 
joints, gives an appearance appropriately described as ‘ape hand’. 

Wrist-drop is a further example of a deformity due to interference 
with the nerve-supply. It consists of a paralysis of the extensor muscles 
supplied by the dorsal interosseous nerve, a branch of the radial. A 
toxic neuritis of this nerve is associated with poisoning by the heavy 
metals, particularly lead, but a traumatic neuritis may arise from the 
pressure of a crutch or the edge of the table during operations. The 
wrist-drop of a ‘Saturday night palsy', now seen but rarely, arises in a 
similar way, by pressure upon the radial nerve. 

Deformities due to muscular contracture are best exemplified in 
Volkmann’s contracture, in which, as a result of a fibrosing myositis, 
the flexor muscles of the forearm are shortened beyond the possibilities 
of adaptation, and so the fingers become flexed into the palm. If the 
wrist is flexed, however, some degree of both active and passive 
extension becomes possible, thus indicating the true nature of the con- 
dition (see Fig. 19). In most cases there are not any associated sensory 
changes. 

The condition commonly arises as a sequel to the application of tight 
splints for fractures in the forearm, or the adoption of the Jones’s 
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flexion position for fractures about the el bow -joint. and for these 
reasons Is usually seen in sour.g patients. Supparathe lesions of the 
flexor muscles, when followed b\ f.brObis. max produce a similar 
deformity. The contracture has beer, variojsh ascribed to a fib rosins 


to ischaemia due to the direct pressure 
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myositis following trauma, 
of splints in the presence 
of swelling, and to an 
ischaemia of secondarx 
origin due to interference 
with the vasomotor fibres 
supplying the muscles as 
the somatic nerves pass in 
front of the elbow-joint. 

The condition, however 
produced, leads to a very 
crippling deformitx. 

The best treatment is 
undoubtedlyprophylactic; 
the greatest of care must 
be taken in the applica- 
tion of any splints to the 
forearm, and patients must 
be kept under close ob- 
servation for several days 
subsequently. Skin - tight 
plasters should never be 
used here so long as there 
is any possibility that 
further swelling will occur. 

The flexion method of 
treatment for elbow frac- 
tures is not as popular as 
it was formerly; if it is 
used at all, it should be 
limited to those cases 
in which it is possible to 
keep the patient under the 
closest observation every 
few hours. 

When the deformity has 

occurred, its severity and duration determine the treatment. In recent 
mild cases the muscles may be stretched by the application of a splint 
which, being applied in the deformed position, can be slowly extended 
mechanically; this treatment is continued for several months. 

For more severe cases operative treatment is essential ; the object is to 
obtain relative lengthening of the flexor muscles. Multiple tendon- 
lengthening has been largely abandoned on account of its difficulties 

E.M. VOL. VI n 



Fig. 19. — -The deformity of the hand in a moderate 
degree of Volkmann's contracture. Note that 
when the wrist is fully flexed the lingers can be 
partially extended, but with the wrist dorsiflexed 
the fingers are drawn into the palrn by the 
shortened flexor muscles 
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and bad results. Shortening of both bones of the forearm has given good 
results, but it of necessity weakens the extensor muscles; this result, 
however, is not always a disadvantage, since it helps to restore the muscle 
balance. The most popular operation at the present day is that in which 
the origin of the flexor muscles is detached from the internal epicondyle 
of the humerus and allowed to slide down into the forearm, there to 
gain a fresh origin. On the whole 1 have had better results from the bone- 
shortening operation and ha\e in some cases performed this with 
advantage when the muscle-sliding operation has proved disappointing. 
Idiopathic fibrosis of the palmar fascia causes a characteristic deformity 
of the fingers named after Dupuytren; it is dealt with under the title 
Dupuytren's Contraction, Yoi. IV, p. 272. 

The development of a fibrous nodule in a flexor tendon, as it passes in 
its sheath, produces a mechanical hitch to extension of the linger as the 
nodule gets jammed in the narrow portions of the osseo-aponeurotic 
canal in which the tendon runs. Towards the end of extension, or when 
helped by a slight push, the nodule escapes from the obstruction, and 
the finger suddenly snaps into the extended position; this is known 
as ‘trigger finger’. The origin of the fibrous nodule is in doubt, but 
in many instances there is a previous history of trauma suggesting a 
rupture of some of the tendinous fibres, which is followed by fibrosis. 
Such nodules are sometimes easily palpable, and their localization in 
this way is important before surgical treatment is undertaken. 

In a few cases the condition remedies itself in time, probably by 
enlargement of the sheath or elongation of the nodule. In other cases 
operation is necessary; the sheath is divided and, if the nodule is 
conspicuous, it is dissected off the tendon; otherwise the division of the 
sheath is sufficient. 

The relationship between clubbing of the fingers (first described by 
Hippocrates) and hypertrophic pulmonary osteoarthropathy (described 
by Marie in 1890) is still little understood. Some believe that the former 
is but an earlier stage of the latter; others consider that they are of 
separate aetiology. Both are associated with intrathoracic conditions, 
especially those producing cyanosis and dyspnoea, such as congenital 
heart disease, right-sided heart failure, tuberculosis, new growths, and 
suppurative lesions. The former are more likely to be associated with 
simple clubbing, and the latter, in which there is a toxic element, with 
an osteoarthropathy. 

In clubbing the soft parts of the terminal phalanges are thickened and 
bulbous, and the nails curved longitudinally and transversely; in arthro- 
pathy the tips of the lingers may not be affected first, but there is a 
proliferative change in the bones of the phalanges and arthritic changes 
in the joints with osteopliytic outgrowths; the condition extends to the 
long bones of the forearm and even to the root of the limb and the spine. 
These bony changes are well shown by radiography. Occasionally they 
may be the first indications of some pulmonary diseases. The importance 
of the condition lies in its value as an indicator of intrathoracic disease or 
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very occasionally of some other scarce of toxemia. The prognosis is 
obviously bad, bet in the cases associated v.ith toxic conditions. e.g. 
bronchiectasis, empyema, and lung abscess, c inching aimost vanish 
after the eradication of the primary disease. 

2.-IXJURIES 

(1) — Causes and Types of Injury 

614.] Injuries to the hand constitute one of the most important sections 
of traumatic surgery owing to the immense economic \alue of the hand 
to the individual. There are few occupations in which the hand is not 
essential, owing to its prehensile powers and its delicate control, but 
for this reason it is very often exposed to the danger of injury. Many of 
these injuries are of industrial origin, and, were it not for the efficiency irJustriul 
of the reflex: protective mechanisms, such as rapid withdrawal, damage u " lines 
would be sustained in a much larger percentage of potential instances. 

The same factors too determine the type of injury, so that a comparison 
of the hand with the foot shows that cuts, penetrating wounds, partial 
amputation of digits, and avulsion are common in the hand, whereas 
crushes, lacerated wounds, and fractures are common in the foot. The 
increasing mechanization of industry has not led to any great increase in 
these injuries, for there have been developed pari passu safety mech- 
anisms to protect the worker; these consist not only of adequate guards 
for moving parts but of ingenious means of stopping the machine if the 
worker makes an unusual or dangerous move. Specialized training for 
specific w T ork also has a definite protective influence. This is well shown in 
the report of the Chief Inspector of Factories for 1936, for, although 
in proportion to the numbers employed there has been a steady fall in 
accidents, especially fatal ones, since 1924, it is noted that The immediate 
effect of increased employment is to cause a more than proportionate 
increase of accidents, owing to the engagement of inexperienced young 
workers and of unemployed older workers who have lost some of their 
skill’ (see also Industrial Accidents). 

Injuries to the hands may be roughly divided into the following Classification 
categories: penetrating wounds, caused by needles and other sharp 
tools or splinters of wood or metal; incised wounds and cuts, produced 
by cutting tools, such as knives and chisels, or by glass; lacerated wounds 
of irregular shape and with usually a good deal of surrounding contusion, 
produced in various ways, e.g. by geared machinery; bruises and 
crushes, produced by jamming between two moving parts, e.g. stamping 
machines; fractures occurring as the main injury or, often, as a com- 
plication of one of the others; involuntary amputations, produced by 
guillotines, shearing machines, and circular saws; and finally avulsion 
of one or more digits when caught in revolving machinery, such as a 
printing press. 

Burns and scalds form a separate group of injuries, the cause being 
thermal, chemical, electrical, or radiant. 
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(2) — Complications 

The prognosis of any injury is tremendously affected by the presence 
of added infection, which constitutes the most important of all the 
complications. As infection, however, is by no means always post- 
traumatic it will be dealt with in a separate section (see p. 182), but 
here, before passing to a consideration of the purely mechanical 
aspects, it is necessary to emphasize the warning there given against 
attempts at immediate closure of incised and lacerated wounds. It is 
true that many injuries are caused by materials which are not in them- 
selves likely to carry a virulent infection; indeed in some cases the 
material is sterile, e.g. hot turnings or splinters from a lathe or milling 
machine. Nevertheless the wound is often contused and therefore lined 
by devitalized tissues which are very prone to infection; such infection 
may be derived from the patient’s skin, if it is not healthy, or even 
from parts as remote as the teeth or tonsils. Only in exceptional circum- 
stances can it be necessary to close the wound at once. The patient’s 
rather natural desire to see the status quo ante restored should be 
stoutly resisted. 

As complications of many of these injuries there may also be division 
of tendons, nerves, or vessels, and in all incised or lacerated wounds a 
very careful examination must be made for possible division of tendons 
and nerves, and care must be exercised not to mistake one for the other. 
Inability to perform certain movements may be due either to involve- 
ment of the nerve-supply to a muscle or to division of its tendon; 
sometimes the injuries co-exist. Owing to the elasticity of the skin a 
small superficial wound may be associated with extensive damage to 
deeper structures, a circumstance which may mislead the unwary. 
Divided tendons and nerves must be sutured, but not of necessity 
immediately. In the presence of much damaged tissue or the probability 
of infection, despite thorough cleansing of the wound, it is better to 
identify the various divided structures and to prevent their retraction 
by the passage of loose sutures (they may be individually coloured) 
through them, the wound being then lightly packed with gauze 'soaked 
in flavine in watery solution 1 in 1,000. After a day or two, when it is 
obvious that no gross infection is present, a secondary suture can be 
undertaken. When many tendons in close proximity are divided, i.e. 
at the wrist, difficulty may arise in deciding which to join to which; but 
a knowledge of the anatomy of the part, combined with a test of the 
distal ends by pulling upon each in turn and noting the movement 
which occurs, will usually enable them to be correctly sorted out. 

Bleeding as a complication of injuries to the palm may be difficult to 
control. Owing to the close proximity of many important structures 
under the palmar fascia, the blind application of artery forceps is not 
advised; nevertheless bleeding here should be treated by local haemo- 
stasis and not by ligature of the proximal vessels, i.e. the radial and 
ulnar, except in the last resort. This means that, until the wound can 
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be properly explored under anaesthesia, the bleeding must be controlled 
either by iocai pressure or the application of a tourniquet. The latter 
can be used onh for \ery short periods cf time U.sehaemic damage is 
to be avoided. When the wo and has been cleaned and opened, it becomes 
possible to recognize important structures and to a T oid them: a ligature 
is then placed on the vessel, which is usually the deep palmar arch. 

Fractures are dealt with in the article on Disloc \tions and Fractures, 

Vol. IV, p. 149. 

(3) — Removal of Foreign Body 

A special case arises when some foreign material is left in the wound 
after injury. Since this consists of a portion of the object causing the 
wound, it is frequently metallic, but it may be wood, glass, or other 
material. The presence of a foreign body is quite commonh made clear Radiographic 
by radiography: metals give good shadow's: glass, especially if of the examinatwn 
cheaper varieties, earthenware, and china usually give a recognizable 
shadow; but wood is less certain unless the particle is of considerable 
size, though fortunately some adherent paint or other radio-opaque 
covering is often present in sufficient quantity to be recognized. 

Accuracy of localization is essential before any attempt at removal is 
undertaken; radiographs in two planes at right angles are useful, as 
also are stereoscopic views. It is, however, often advisable to conduct 
the operation under the guidance of screening, after the preliminary 
stages of approach have brought the operator to the vicinity of the 
object. Tt must be stated emphatically that a sterile foreign body, 
especially if metallic, need not be removed unless it is so placed as to 
cause symptoms. Many fruitless operations resulting in great disability 
have been performed for the removal of metallic splinters or needle 
points embedded in bone or other inert structures where they would 
not have caused any trouble if left. 

All operations for the removal of foreign bodies, except when merely Operation 
subcuticular, must be conducted under full anaesthesia in a properly - tor 
equipped operating theatre with X-ray facilities. There should not be 
any hurry at any stage, and the line of approach should be placed so 
as to avoid important anatomical structures. A needle should be 
approached transversely to its long axis whenever the anatomical 
relations allow'. The strictest aseptic precautions must be maintained 
throughout the operation, since it may necessitate the opening up of 
many fascial planes and lymphatic spaces. 

A remote effect of the penetration of the skin of the palm and flexor implantation 
aspect of the fingers is the production of an implantation cyst, containing cyst 
sebaceous debris and lined with stratified epithelium. The chief interest 
of these cysts lies in their differentiation from other conditions. They 
are rarely larger than a pea, cannot be transilluminated, but give an 
imperfect fluctuation. Treatment is by removal under local anaesthesia. 



182 


HAND, DISEASES AND DEFORMITIES [vol.vi 


Tissues in 
palmar aspect 
of fingers 


Dorsal aspect 


3. -INFECTIONS 



£s&teneor tendon. 

Digital artery 

Flexor tendons. 

Palmar digital 
nervre. 


A. PROXIMAL PHALANX. 


AlaiL 


(1) — Anatomical Features 

615.J The diagnosis and treatment of infections of the hand and fingers 
depend so intimately upon a knowledge of the anatomy of the parts 
that a review of the main anatomical features is an essential preliminary 
to any consideration of the subject. 

The skin of the palmar aspect of the fingers is very tough, and in 
the vicinity of the joints it is held down to the digital extensions of the 

palmar fascia to form 
Dorsal digital nertre characteristic creases. 

In the subcutaneous 
tissues the fat is divided 
into a large number of 
small loculi by fibrous 
septa passing from the 
deeper structures to the 
skin. This arrangement 
clearly prevents excess- 
ive movement of the 
skin during prehension; 
otherwise the facility 
with which objects are 
held firmly would be 
considerably dimin- 
ished. The division of 
the fat into loculi is par- 
ticularly well marked in 
the pulp of the terminal 
phalanx (see Fig. 20). 
Here the amount of 
fat is greater than else- 
where, and the loculi 
are disposed with their 
long axes at right angles 
to the surface. The pulp 
is thus divided into a 
large number of spaces arranged rather like the cells in a honeycomb. 
In the presence of infection inflammatory exudations are therefore 
unable to spread widely, as they can elsewhere, but are retained in the 
loculi, producing an extreme degree of tension, which often is suffi- 
cient to interfere with the blood-supply. 

On the dorsal aspect of the fingers and hand there is much less sub- 
cutaneous tissue, but it is of an areolar type and permits very consider- 
able exudation and swelling. The skin on this aspect is loose and elastic 
to allow of flexion, and for the same reason transverse creases occur 
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Fig. 20. — Transverse sections of finger to show 
relations of tendon-sheaths, nerves, and blood- 
vessels. Note loculation of fat over palmar aspect, 
especially in terminal pulp. (This and Figs. 21 and 
23 from Surgical Anatomy and Physiology by Lake 
and Marshall) 
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opposite the joints. The bed of the nail is firmly fixed to the underlying 
periosteum; the nail itself thus affords good counter-pressure to forces 
applied to the finger-tips. Only the slightest amount of to-and-fro 
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Fig. 21. — Relations of synovial sheaths of hand and fingers 


movement of the nails can be detected normally; the range may be 
increased and the movement may be painful in affections underlying 
the nail, in its bed or in the bone. 

On the palmar aspect of the fingers the tendons have well marked 
synovial sheaths, which extend from the base of the terminal phalanx to 
the distal skin crease of the palm (see Fig. 21). In the case of the little 
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linger the theca extends up through the palm and becomes continuous 
with the main palmar bursa (common flexor sheath) at the wrist. The 
thumb tendon has a sheath of its own, running from the base of the 
terminal phalanx up under the transverse carpal (anterior annular) 
ligament of the wrist. 

All the digital synovial sheaths are contained within osseo-aponeurotic 
canals formed on the deep aspect by the periosteum of the phalanges, 
over the joints by their volar (glenoid) ligaments, and on the palmar 
and lateral aspects by a transversely- fibred arch with which the digital 
extension of the palmar fascia is blended. These sheaths are especially 
thickened, and their calibre is reduced, where they lie over the proximal 
and intermediate phalanges, but opposite the joints they are thinner and 
more lax. Even when the sheath is distended by inflammatory exudations, 
the tendon still fits fairly tightly at these restricted points, and it is 
here that localizing adhesions may form to limit the spread of the 
infection. 

The special arrangement of the tendons by which the superficial one 
splits to permit the passage of the deep one obviously does not allow 
of the persistence of a complete mesotendon running the whole length 
of the sheath, such as occurs initially during development. Most of the 
mesotendon subsequently disappears, but the remains can be recognized 
as the vincula tendinum. These arc, however, ineffective in providing 
an adequate blood-supply to the tendons, the nutrition of which is 
precarious, since they depend upon small vessels passing along the 
tendon from the palm, and an insignificant supply from the periosteum 
at their insertion. A slight increase in the tension within the theca is 
sufficient to cut off their blood-supply entirely, so that, although such 
passive structures as tendons require very little in the way of nutrition 
in normal circumstances, necrosis is very prone to occur in the presence 
of infection. 

Kanavel, in his classic work on Infections of the Hand , has described 
the routes by which infection spreads in the hand. He was the first to 
indicate the importance of the palmar fascial spaces and to point out 
rational methods of surgical drainage. There is no need to emphasize 
the intimate attachments of the skin to the palmar fascia; only the 
thinnest layer of fibro-fatty tissue intervenes, and so loculatcd is this 
that infection in the superficial layers is unable to spread beyond a 
short distance before the skin is perforated and spontaneous drainage 
stops further extension. On the dorsal aspect of the hand there are two 
loose areolar spaces, one between the extensor aponeurosis and the 
skin (the dorsal subcutaneous space), and one between the aponeurosis 
and the bones (the dorsal subaponeurotic space). These are the spaces 
in which oedema is chiefly seen in infections involving the palmar 
spaces, the density of the palmar fascia preventing anything more than 
an undue fullness of the ‘cup’ of the palm. 

Under the palmar fascia the areolar intervals are divided into two 
main sections by the fascia over the adductor pollicis transversus muscle 
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(see Fig. 22). The palmar (mid- pal mar) space is an extensive and important Mid-palmar 
area, lying deep to the flexor digitorum profundus tendons and anterior space 
to the third, fourth, and fifth metacarpal bones and the corresponding 
interossei. It is bounded on the inner and outer sides by partitions passing 
from the deep aspect of the palmar fascia to the third and fifth metacarpals 
respectively; the former is strong and separates this space from the 
thenar space. Proximally the palmar space extends by a narrow passage 
to the deep space of the forearm, and distaliy it is continuous with the 
web spaces and, by prolongations along the lumbricals, with the dorsal 
subaponeurotic space. 

The thenar space lies between the palmar fascia and the adductor, Thenar space 
extending around the distal border of that muscle on to its dorsal 
aspect (see Fig. 23). It is separated from the palmar space by the fascia 

/ 



Fig. 22. — Transverse section of palm to show relations of palmar and thenar spaces; 
a , palmar space; b , thenar space; c, subaponeurotic dorsal space; d, subcutaneous 
dorsal space; e y palmar bursa (common flexor sheath);/, tendon of flexor longus 
pollicis; g, extensor tendons and aponeurosis; h 9 adductor pollicis transversus 
muscle. (This and Fig. 24 from The Practitioner ) 

already mentioned, which corresponds superficially with the skin crease 
running along the inner aspect of the thenar eminence. Externally it 
extends under the thumb muscles to the first metacarpal, and distaliy 
it communicates with the web spaces of the index and thumb and, 
via the first lumbrical canal, with the dorsum of the hand. It has no 
extension to the deep spaces of the forearm. 

The web spaces lie between the heads of the metacarpals and are Web spaces 
continuations of the mid-palmar and thenar spaces to the dorsal aspect 
of the bases of the fingers, there communicating with the subcutaneous 
spaces of the dorsum of the hand. 

The deep fascial space of the forearm lies under the flexor digitorum Deep fascial 
profundus tendons and in front of the pronator quadratus muscle. %rearm 
The interphalangeal and metacarpophalangeal joints are all in fairly p ones and 
intimate relation with the tendon-sheaths, and it has already been joints 
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mentioned that their volar (glenoid) ligaments form part of the thecal 
canal. The phalanges have, before the age of about twenty, an epiphysis 
at their proximal ends, and the same applies to the first metacarpal. 
The other metacarpals have an epiphysis at the head. The blood-supply 
to that part of the bone derived from the epiphysis reaches it largely 
along the capsule of the joint, from the section of the digit immedi- 
ately proximal. This is important in the case of the terminal phalanx, 
for, when the pressure of exudation in the terminal segment cuts oif the 
main blood-supply to the bone, its base is still able to derive a supply 
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Fig. 23. — Diagram showing KanavcPs palmar spaces and routes by which 
infection reaches them from fingers 

in this way, and so bony necrosis rarely extends to the base, and 
infections do not usually involve the interphalangcal joint. 

The main palmar bursa (common flexor sheath) is restricted as it 
passes deep to the transverse carpal (anterior annular) ligament, and 
extends up into the forearm for two finger-breadths proximal to the 
wrist crease (see Fig. 21). It is more extensive on the ulnar side and, 
as already mentioned, is continuous with the theca of the little finger. 
The thumb sheath passes proximally, to about the same level; it is 
buried deeply as it passes beneath the muscles of the thenar eminence, 
and is crossed in this situation by the branch from the median nerve 
supplying those muscles. The vascular and nervous supplies to the radial 
side of the index finger cross the proximal end of the theca of that 
finger deep to the palmar crease in this situation (see also p. 192). 

(2) — Aetiology 

Infection may reach the fingers and hand in many ways. The most 
obvious and important is by penetrating wounds, especially by needle 
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and pin pricks. These implant the organisms at the end of a long thin 
track, through which the natural Hushing of protective serum is im- 
possible. It would appear that many organisms are mechanically 
removed from the penetrating body as it forces its way through the 
dense skin on the volar aspect; otherwise infection would be even more 
frequent. 

Infections arising from superficial lesions of the skin are also common. Superficial 
in particular a ‘hang-nail’ is the portal of entry. Extensive lacerated skin les ’ wns 
and incised wounds are perhaps more prone to the development of 
infection, here than in other parts of the body. This is probably because 
many of the divided structures retract well away from the cut, and so 
carry organisms into recesses of the wrnund which are neither flushed 
by the natural transudation of lymph nor easily reached by such anti- 
septics as may be used. 

In some cases there is doubt whether or not infection of the fingers Blood-borne 
and hand is haematogenous, since a minute portal of entry may be in f ection 
easily overlooked. There are, however, exceptional cases in which it 
appears beyond doubt that the infection reaches the part from some 
other focus by way of the blood-stream. In all cases of apparently 
spontaneous infection the suspicion of an underlying constitutional 
condition, such as diabetes nielli tus, must arise, and this suspicion 
must be confuted or confirmed before surgical measures are instituted. 

Infection of one part may arise by spread from another; thus infections 
of the palmar spaces frequently follow infection of a finger. In many 
instances this spread is continuous, the infection extending along the 
fascial spaces or in the thecal sheaths, the latter subsequently bursting 
at their proximal ends into the cellular tissues of the palm. In other 
cases, however, the spread is discontinuous; the organisms, travelling 
along lymphatic spaces or vessels, are arrested in the palm and there 
set up a new zone of infection. Distal spread is also common; indeed 
the classic ‘Kanavel hand 5 arises when deep palmar suppuration extends ‘Kcmavel 
along the lumbricals to the web spaces, there to discharge spontaneously han 
through multiple sinuses. 

(3) — Diagnosis 

The diagnosis of infection of the hand and fingers is usually self- 
evident; but the determination of its site and localization is much more Determination 
difficult and of much greater importance. It has already been pointed %/ection 
out that the position of maximum swelling is not an accurate guide to 
the location of the infection. Thus, in inflammation of the palmar and 
thenar spaces the maximum swelling is always seen on the dorsum of 
the hand. The position of maximum tenderness is of greater value, but 
even this does not give any indication of the depth of the infection. 

By carefully noting the limits of tenderness, however, it may be re- 
cognized that they correspond to some definite anatomical structure 
or space, and thus the site of the infection will be determined. 

When the thecae are involved, there will be pain upon all movements Pain 
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of the finger concerned, both active and passive. Pain upon movement 
in one direction only may arise when the infection lies outside the 
sheath, if the part is compressed by the movement. A careful considera- 
tion of these cases will usually show that some movement is possible 
in the opposite direction without producing pain, and so indicate that 
the infection is not in the sheath. Pain due to infection in the joints also 
occurs from movements in any direction, but in these cases pressure 
along the longitudinal axis of the digit will elicit pain, whereas this 
manoeuvre is practically painless when the theca only is involved. End 
pressure upon the nail produces local pain in the case of onychia or 
when the terminal phalanx isalTccted. 

Suppuration in the nail-bed can often be seen through the translucent 
substance of the nail. 

Infections of the palmar and thenar spaces produce local tenderness 
and a fullness of the corresponding side of the palm with obliteration 
of the normal hollow. If the anatomical limitations of these spaces 
are remembered, there will be little difficulty in saying which space is 
involved, but, in addition, the situations of the swellings in the web 
spaces and on the dorsum of the hand will alTord corroborative evidence. 
The inner three web spaces arc affected when the palmar space is 
involved, and the first web space and, sometimes, the second when 
the thenar space is affected. Fullness of the palm, best marked on the 
ulnar side, is produced also by infection of the palmar bursa, but this can 
be distinguished by noting that the swelling extends above the transverse 
carpal ligament, and that the movements of all the fingers are extremely 
limited and painful in the early stages. A swelling above the transverse 
carpal ligament may also be due to infection of the deep space of the 
forearm, by extension from the palmar space. This, however, will be 
less well defined than the bursal swelling, and will arise at a later stage 
of the disease, when the palm is already extensively involved. 

To complete the examination, a search must be made for lymph- 
adenitis in the axillary glands, rarely in the epi trochlear also, and for 
lymphangitis. The superficial lymphatic vessels for the most part travel 
in a spiral fashion, passing from below upwards and inwards around 
the forearm. The red, tender, and indurated streaks of a lymphangitis 
follow this course. 

Finally, the general condition of the patient must not be overlooked. 
The extent of increase in temperature and pulse and the occurrence 
of rigors are important diagnostic features, and the presence and degree 
of leucocytosis may be a valuable guide in treatment and prognosis. 

(4) — Pre-Operative Considerations 

Before rational treatment can be undertaken it is necessary to consider, 
in addition to the above anatomical points, the type and virulence of 
the infecting organisms, for the conduct of the case depends upon this 
as much as upon the site of the inflammation. The organisms most 
commonly found are staphylococci and streptococci. Of the former, 
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Siaphlyococcus aureus is especially virulent and may produce a cellulitis 
and lymphangitis not unlike those seen in streptococcal infections. The 
well known predilection of this organism for bones will naturally 
arouse a suspicion of bone involvement. A lymphangitis can. however, 
usually be accepted as evidence of a streptococcal infection, especially 
if it is associated with a rather wide-spread local infection which 
displays little tendency to localization or to suppuration. Sometimes, 
when a wound is already present, the organism may be identified by 
bacteriological methods, and if possible this should be done. More 
frequently, the nature of the infection must be decided from clinical 
observation only. In the presence of ly mphangitis, lymphadenitis, high 
temperature, and rigors, the infection may be assumed to be strepto- 
coccal, and treatment instituted accordingly. If involvement of bones 
or joints is suspected, a radiograph should always be taken before the 
diagnosis is considered complete. 

It cannot be too strongly urged that the preliminary examination 
should be thorough, for only in this way can a complete picture of the 
case be formed, without which efficient treatment is impossible. In the 
majority of people the hand is the most important part of the body 
from the economic point of view, and its disablement usually results 
in a very severe limitation of the owner’s ability to remain an active, 
self-supporting individual. 

The classification of infections of the hand and fingers according to 
the structures first invaded, e.g. subungual whitlow, conveys an idea of 
isolated lesions which is quite opposed to the great tendency which 
these infections show to spread rapidly. Such a view is apt to lull the 
practitioner into an unjustifiable sense of surgical security, which may 
cause delay in proper treatment and have tragic results. 

(5) — Treatment 

(a) Prophylaxis 

It has been pointed out that many of these cases arise from wounds Prevention 
and injuries, so that, except for certain difficulties already considered, 
it would appear feasible to prevent the complication of infection in a 
large number of cases. In the hand, with its anatomical complexity and 
the contraction and retraction of structures after division, this will only 
be achieved when it is more widely appreciated that it is an error to 
attempt immediate closure. Most of these wounds are quite incapable 
of complete immediate sterilization, and they should therefore be left 
widely open and packed lightly with antiseptic gauze (flavine) after a 
preliminary cleaning up. A few days later a secondary suture can be 
attempted without fear of gross infection. Divided structures may have 
an identifying suture passed through them, to prevent retraction and to 
aid in recognition at the secondary suture. The punctured wounds, e.g. 
those produced by needles, present a different problem in prophylaxis. 

If the penetration is known to be of very limited extent, it may be 
proper to attempt sterilization by the passage, along the track, of the 
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eye-end of a needle dipped in phenol, in most cases, however, it is 
wise to avoid the use of strong antiseptics, and to rely upon suction 
and the use of a congestive bandage above the part for twenty-four 
hours or so. 

(b) General Treatment 

In the treatment of these cases the general principle of rest to an acutely 
inflamed part should be applied, whether operative treatment is adopted 
or not. Rest tends to limit the spread of the infection, and is particularly 
useful when the thecae are threatened or involved. It is achieved by 
appropriate splinting. Often the best Torm of splint to use is one 
constructed of stout wire, bent by the surgeon to suit the individual 
requirements of the case, while allowing (he necessary dressings to be 
applied without undue disturbance. There is no need here to detail the 
construction of these splints, the elliciency of which is often a measure 
of the mechanical ingenuity of the practitioner. 

If the suspicion arises that the case is due to a streptococcus, special 
caution is necessary in its conduct. Since violent streptococcal infections, 
here as elsewhere, are associated with some degree of septicaemia in 
the earlier stages, and there is little tendency to localization, operative 
treatment should, with certain exceptions given later, be avoided. The 
old idea of making multiple incisions into the infected area, k to relieve 
tension’, has little to recommend it, and may be definitely harmful by 
helping to spread the infeclion and by breaking through any resisting 
barrier which may be forming. 

In the initial stages the treatment of such cases should be along 
general lines; in particular, the administration of large quantities of 
glucose and the injection of considerable doses of antitoxic sera should 
be relied upon. The new chemotherapeutic products of the sulphon- 
amide type, e.g. prontosil and proseptasine, arc of proved value and 
may be used as a substitute for the scrum with advantage (see Vol. V, 
p. 157). Lymphangitis and lymphadenitis are similarly dealt with. If 
the infection is very superficial (erysipelas), ultra-violet rays have a 
definite limiting effect and are of great value. Blood transfusion may 
be of use if the leucocyte count shows that the patient’s reaction is poor. 

The rule that streptococcal infections should not be treated by opera- 
tion is subject to two important exceptions. If the vitality of a digit is 
threatened by the extreme tension of the exudate, which is obviously 
interfering seriously with the blood-supply, some small incisions into 
the subcutaneous tissues are proper, in an attempt to reduce the tension 
and so save the finger. The second indication arises in the later stages, 
when frank suppuration has occurred. The appearance of localized pus 
in a streptococcal case is a sign that the patient’s resistance is dealing 
adequately with the infection, and, in these circumstances, drainage 
may be instituted as for other infections. 

Except for the acute streptococcal cases, infection of the hand and 
fingers should receive energetic surgical treatment in as early a stage as 
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possible. Damage may be done both by delay and by too vigorous and 
extensive initial treatment, but there can be no doubt that the commoner 
errors are those of delay and timid surgery. An earl\ infection is some- 
times dealt with by a minute incision under the ethyl chloride spray, 
which lets out a bead of pus but fails to arrest the spread at the periphery. 

The surgeon probably thinks that a larger incision will take a long time 
to heal, forgetting that a wide-spread infection, inadequately treated, 
will take much longer still and lead to great disability. 

These cases must be treated in no half-hearted manner, but, as a 
corollary to this, it is most important that the surgeon should have a 
clear idea of what he wants to do and of the anatomy of the parts, 
so that he can design his operation to produce proper drainage without 
endangering any important structures and without spreading infection 
or producing disability by his incision. Every case must be carefully 
worked out on its merits, but there are certain general rules which form 
a very valuable guide in the majority of instances. It must be emphasized Principles 
that all operations of this type should he performed deliberately, under '^ment' 6 
full general anaesthesia, with good illumination, and, preferably, in a 
properly equipped operating theatre. To attempt to drain an infected 
hand or finger (other than a very superficial infection) in the surgery 
or casualty department, under a short anaesthesia, is courting disaster. 

Local anaesthesia is usually not suitable for these cases, with perhaps the 
exception of the terminal phalanx, where regional anaesthesia may be 
produced by circumferential infiltration at the base of the digit. Even 
so, I much prefer general anaesthesia, gas and oxygen being quite 
suitable, as there is no need for great muscular relaxation. The use of a 
tourniquet is often advisable, but it must remain on for a short time 
only, lest devitalization of the inflamed tissues should occur. 

(c) Incisions 

Infection of the pulp should be dealt with by an incision skirting the Infection of 
end of the finger, about one-eighth of an inch from the nail margin, pulp 
which it follows (see Fig. 24). The whole pulp is raised as a flap from 
off the underlying bone, and the wound kept widely open by packing 
with flavine gauze. In this way the loculi previously mentioned are 
drained, for this incision cuts across the bases of them all, the spread of 
infection rapidly ceases, the bone, unless already Involved, is saved, 
and the flap readily falls back into position with an intact nervous and 
vascular supply. The final scar is obviously well removed from all pressure 
points. In exceptional cases one half only of the flap is raised; this Is 
especially useful when one side of the nail groove Is involved; or the 
pulp may be transfixed to reach a small central infection. 

Infections under the nail are best dealt with by removal of that Infections of 
structure, either in toto or in part. When the root is involved, as in nail 
onychia, two lateral vertical incisions are made for about half an Inch, 
continuing the line of the lateral nail groove. The whole skin flap thus 
outlined is raised from off the nail root and packed as above. 
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Superficial infections in the intermediate and proximal sections of 
the digit are drained by lateral incisions which avoid the nerves and 
vessels by keeping well on to the palmar aspect (see Fig. 24). These 
incisions into the subcutaneous tissues may cross the skin creases with 
impunity. 

Drainage of the thecae is a more difficult problem. If the whole length 
of a theca were to be opened by a median incision, adequate drainage 

would undoubtedly be established, 
but the tendons would retract out 
of the wound like a bow-string. It 
is true that this might be avoided 
by splinting in complete extension, 
but dense an terior adhesions would 
form, which it would be impos- 
sible to break down subsequently. 
In addition, the sheath would be 
weakened at its most important 
part, and the sear would be right 
over the pressure area. For these 
various reasons the incisions are 
usually made in a bridged fashion 
(see Fig. 24), leaving the interven- 
ing portion of the theea intact. 
They are placed at the lateral 
borders of the sheath. 

With these stipulations, the in- 
cisions should be as extensive as 
possible. The extension of a theca 
into the palm may be drained 
by a median incision, care being 
taken, in the case of the index 
linger, of the vessels and nerves 
which cross it (see p. 186). There 
is some divergence of opinion 
about the best position in which 
to fix a linger in these cases. If 
the iheca is not divided in its 
whole length, there is little fear of tendon prolapse, and a somewhat 
flexed finger is much easier to manipulate subsequently than one 
which is fully extended. Difficulties may arise when it has been 
impossible to say before operation whether or not the theca is involved 
in the infection. In these circumstances the surgeon should dissect 
carefully down to the theca first; if it is obviously infected it can 
then be opened; if it is doubtful, the wound can be left widely open, 
and a fresh observation made in twenty-four hours. In exceptional 
cases, the discreet use of a needle and syringe may decide the issue. 



Fig. 24. — Diagram to illustrate common 
incisions used for drainage of lingers 
and hand, a. Circumferential incision 
for drainage of pulp; h , (lap raised m 
cases of onychia; c, for drainage of 
flexor digital sheaths; d , for proximal 
ends of these sheaths; c, for long 
flexor of thumb; f for sheath of flexor 
of little finger; g, for common flexor 
bursa 
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(d ) Drainage of the Pahn 

Infections of the palmar and thenar spaces must ret be deal: with oy 
incisions into the palm. The routes by which these infections naturally 
spread have already been outlined, and it is along this same track: that 
the surgeon should attempt to institute drainage. The incisions there: ere 
are made in the appropriate web spaces, and, from these, sinus 
forceps are carefully pushed into the deep spaces until pas is reacned. 
Drainage may be maintained by keeping the tracks open with strips of 
thin glo\e rubber. Drainage tubes should not be used, owing to the 
great risk of causing pressure necrosis and secondary haemorrhage. 
The proper drainage of the theca of the thumb and of the main palmar 
bursa demands a high degree of skill: otherwise considerable damage 
may be done to the important structures which are crowded together 
in this region. In these cases incisions should be made into the palm: 
that for drainage of the thumb theca skirts the inner margin of the 
thenar eminence, and that for the palmar bursa keeps well to the ulnar 
side and skirts the hypothenar eminence. In the deeper dissection 
on the thenar side great care must be taken to avoid the branches 
from the median nerve to the small muscles of the thumb. In the case 
of both the common flexor and the thenar bursae the incision is inter- 
rupted at the transverse carpal ligament, for division of this structure 
would result in considerable weakening of the whole of the hand and 
fingers. The incisions are, however, resumed in the forearm, proximal 
to this ligament, the upper ends of the bursae being efficiently drained 
by this route. 

(e) Involvement of Bones 

Involvement of bones will be very largely avoided if early and adequate 
drainage of superficial infections is instituted. Bone infection, especi- 
ally of the terminal phalanx, may' be suspected if the wound does not 
readily close, if the finger remains swollen, or if fresh abscesses and 
sinuses form. The use of a probe will reveal necrotic bone, and in 
these cases, although not in the initial stages, a radiograph is of great 
value. 

At the earliest possible moment the cavity should be laid freely open 
and all necrotic bone removed. The functional result following necrosis 
of the terminal phalanx, when the soft tissues have not been allowed 
to become extensively destroyed, is good. Necrosis and sloughing of 
tendons are usually due to wide-spread infection of their sheaths and 
may be very largely avoided by adequate early drainage. A dead tendon 
must be removed, since it is otherwise a so urce of prolonged suppura- 
tion, and there is nothing to be gained by its retention. At a later date 
the question of a plastic operation or of amputation of the digit will 
have to be considered. 
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Basal-eelled epitheliomas are never encountered on the palm and are Epithelioma 
very rare on the dorsal aspect; they present the characteristic rolled- 
over edge and other features seen elsewhere. Epitheliomas usually result 
from one of the carcinogenic agents mentioned above but occasionally 
occur spontaneously. In the former instances thev are commonly 
preceded by multiple warts or a generalized hypertrophic condition of 
the epidermis. The epitheliomas do not present any unusual features. 
EpitrochJear and axillary glands are involved after a moderate interval. 

The growths are radiosensitive and in the earlier stages, except those 
produced by X-rays, should be treated by radium. For more exten- 
sive growths the application of radium is preceded by local excision, 
with dissection of the invaded glands, and for cases which have become 
insensitive to radium amputation is the ultimate treatment. 

Melanomas may start in pigmented moles, as elsewhere, but a parti- Melanoma 
cularly misleading form in the hand is that beginning in the nail- 
bed. For a long time it may be mistaken for a subungual whitlow or 
haematoma, and only when the disease is too far advanced for treatment 
to be of any avail is the nature of the disease recognized. This error 
would be avoided if the possibility were constantly borne in mind. 

The prognosis is bad, but some cases have done well with early 
amputation of the finger and dissection of the glands. 

Bone sarcoma may occur in the metacarpals, where it is frequently Sarcoma of 
osteo-formative and therefore easily detected by radiography. Central bone 
bone sarcoma also has been seen in the phalanges but is extremely rare. 


5.— CHRONIC INFLAMMATORY AND 
MISCELLANEOUS CONDITIONS 

617.] A digital chancre, usually on the index finger, is particularly Syphilis 
likely to occur in medical practitioners and dentists. It is common on 
the dorsal aspect around the nail-root, and has often been mistaken 
for a simple onychia until the secondary signs have appeared. 

In any case in which infection has been possible the discharge should 
be examined for the Treponema pallidum by dark-ground illumination; 
any superficial lesion, not communicating with bone, which fails to 
clear up rapidly under antiphlogistic treatment should suggest the 
possibility of a syphilitic infection. 

The secondary rashes of syphilis are well displayed on the palms of Syphilitic 
the hands, especially the pemphigoid and scaly rashes, but gummatous rashes 
formation in the tertiary stage is uncommon in the hand. 

Verruca necrogenica is another condition to which surgeons and Verruca 
pathologists are prone; it consists of a small warty outgrowth on the necr °s enica 
knuckles which is caused by the implantation of a local tuberculous 
infection during an operation or post-mortem examination. 

In addition to such tuberculous warts, tuberculosis produces two other 
distinct infections of the hand. In infancy and childhood a tuberculous 
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osteitis of the metacarpals or of the phalanges is seen. It is peculiar in 
that, side by side with central rarefaction, there is new bone formation at 
the periphery, which is unusual in tuberculosis of bone in the absence 
of secondary infection. The result is a swollen spindle-shaped digit (spina 
ventosa). Occasionally the process bursts through its capsule and dis- 
charges on the surface, leaving a typical tuberculous sinus. Treatment 
is usually conservative, but in some cases the bone must be opened, 
curetted, and packed. 

In adults a tuberculous tenosynovitis of the large palmar bursa 
(common flexor sheath) is met with and termed compound palmar 
ganglion. The condition produces a characteristic hour-glass swelling 
which can be detected both above the wrist and by the fullness of the 
palm. There is through fluctuation between the swellings, and move- 
ments of the fingers are very limited and painful. If the condition 
progresses, the tendons are eroded and may undergo spontaneous 
rupture. The bursa is filled with a thin fluid in which are enormous 
numbers of melon -seed (‘rice’) bodies. 

Treatment is primarily by complete rest, accomplished by enclosing 
hand and fingers in a suitable plaster splint; at the same time all the 
general anti-tuberculous measures are adopted. If the case is resistant 
to conservative treatment, the bursa must be opened above and below 
the wrist and all tuberculous material removed by curettage and gauze 
dissection. The cavity may be packed with formalin 2 per cent in 
glycerin and the wound closed. Subsequent splinting for a long period 
is essential. 

The extensor tendons of the wrist are among the commonest sites for 
a simple ganglion, but ganglia may at times be found in other positions 
on the hand. The exact pathology of these common swellings remains 
in doubt. They have been variously ascribed to hernial protrusions of 
synovial membrane of the tendon sheaths, to myxomatous or mucoid 
degenerations in tendons, ligaments, and aponeuroses, and to delayed 
activity of rests of the original myxomatous tissue of the limb buds. 
Since they may occur in situations where there are no synovial sheaths, 
it is clear that the first hypothesis cannot account for all cases. Their 
well established association with trauma, usually repeated minor injuries 
or overstrain, suggests that the second view is the most likely one. 

On the dorsum of the hand and wrist they often occur in typists and 
others who use their fingers on percussion machines or instruments. 
Their appearance is sometimes preceded by an aching pain on move- 
ment which is very suggestive of rupture of a few tendinous fibres. They 
grow slowly until they reach the size of an almond nut, and they usually 
remain more or less stationary. There are slight disability, weakness, 
and aching pain after use of the wrist. For this and for cosmetic reasons 
treatment is usually necessary. 

The ancient method of subcutaneous rupture is not very satisfactory 
and may even lead to the production of multiple tumours. Clean ex- 
cision, where it can be performed without anatomical damage, is best. 
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For the occasional complicated ganglion imohing man} tendons, e.g. 
at the base of the thumb, complete excision becomes almost impossible, 
and the cavity may then be well opened and packed with plain sterile 
gauze. The packing is renewed at intervals until healing is complete. 
A simple method of treatment for small ganglia, which, although not 
invariably successful, is nevertheless worth a trial, is the insertion across 
the base of the swelling of setons of sterile thread soaked in iodine 
solution. The contents of the ganglion are squeezed out through the 
needle apertures, and steady pressure is then maintained for fourteen 
days by suitable dressings. The setons are then removed. 

The contents of the ganglia vary in consistence from a thin glairy 
fluid to a thick jelly. In some cases it is possible to aspirate the ganglion 
contents through a thick needle and then to inject some irritant chemi- 
cal material, e.g, iodine or phenol, which, like the setom sets up a 
chemical inflammation that may lead to obliteration of the cavity. 

A painless whitlow may appear in association with certain spinal cord 
lesions, particularly syringomyelia; in this disease too neuropathic 
changes in the joints occur in the upper limb, including the wrist and 
hand, and are very prone to secondary suppurative changes. 

Trophic ulcers, of vascular rather than nervous origin, are seen on the 
finger-tips in severe cases of Raynaud's disease. 

In rheumatoid arthritis the fingers of the stiffened hand pass into a 
position of ulnar deviation which is very characteristic (see Vol. II, 
Fig. 22, p. 78). In gout large tophi appear, especially around the knuckle- 
joints, and cause gross deformity. They may penetrate the surface and 
discharge a milky fluid containing sodium biurate crystals in abundance 
(see also Gout, p. 43). 

Simple saccular aneurysms occur in association with both the radial 
and the ulnar arteries, usually as a sequel to trauma; they are easily 
dealt with by incision, the presence of the palmar arches ensuring an 
adequate blood-supply to the hand. 

Arteriovenous communications are uncommon at this level, but the 
hand may show the changes of a communication higher up, and so be 
generally expansile and have a thrill and bruit. Similar changes, in 
a more marked degree, are seen in congenital cirsoid aneurysm; here 
in addition to the pulsation, thrill, and bruit, the whole of the soft 
structures of the hand may be tremendously hypertrophied and elephant- 
oid, and the bones display a patchy rarefaction due to the increased 
blood-supply; the radiograph also shows multiple calcified arterioiiths 
in these cases. 
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618.] Knowledge of those parts of the head which are sensitive to pain 
and of the nerves which conduct the sensations of headache goes little 
deeper than the scalp. The observations of surgeons operating under 
local anaesthesia have shown that pressure or traction upon the dura 
mater may cause pain if the stimulus is severe. This is true also of the 
meningeal arteries. The brain is insensitive to mechanical or thermal 
stimulation. After section of one trigeminal nerve it is found in most 
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cases that headache, from whatever cause, is no longer experienced 
on that side of the head. 

It was long assumed that the headache of increased intracranial pressure 
was due to expansile tension upon the dura mater. This explanation, 
however, will not meet the facts of observation. Headache may be 
present in cases of intracranial tumour when the ventricular pressure 
is normal: it may be absent when the ventricular pressure is twice its 
normal height. Indeed, in such cases a sudden reduction of pressure 
from tapping the lateral ventricle may induce headache. Northfield, in 
a critical review based upon his own observations, concluded that the 
dura mater was not the sensitive structure responsible for the char- 
acteristic headache of intracranial tumour, and suggested that the 
headache was caused by a state of abnormal tension in the walls of 
the cerebral blood-vessels. Such an explanation has the merit of being 
wide enough to cover the many headaches from different causes in 
which it is difficult to suppose that the dura mater or meningeal vessels 
are subject to direct stimulation. 

As a symptom of many diseases headache is common and often 
prominent. It is common also, in the form of migraine, as the sole 
manifestation of a morbid tendency. 

Apart from these diseases headache not uncommonly occurs in many 
persons without any very important cause. Some suffer readily from 
headache, for instance, as the result of a stuffy or thundery atmosphere, 
worry, fatigue, indigestion, insufficient sleep, or a slight infection or 
intoxication. At the other extreme it is not exceptional to meet with 
those who have experienced the ordinary vicissitudes of life and ill- 
health yet do not know from personal experience what headache means. 
This factor of personal idiosyncrasy deserves due consideration in assess- 
ing the value of headache as a symptom. Children rarely suffer from 
headache without some cause to which a name can be given. Among 
adults casual headaches are often without serious significance. 


2.-CLINICAL EXAMINATION 

Methodical inquiry in the case of a patient complaining of headache 
will sometimes yield information which at once suggests the true cause. 
The following questions should he asked: (i) What is the nature of 
the pain? (ii) What parts of the head are involved? (iii) Is the pain 
continuous or intermittent? If the latter, how frequent are the attacks? 
How long do the attacks last? At what age did they begin? Does the 
attack occur at any particular time of day? Is it preceded by an aura? 
(iv) By what factors, if any, is the attack provoked or aggravated? Is 
it related to physical effort, such as coughing, straining, or change 
of posture, or to mental strain or fatigue? (v) What are the associ- 
ated symptoms? General malaise? Depression or insomnia? Nausea 
or vomiting? (vi) Has the development been immediately preceded or 
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accompanied by any injury to the head or by disease affecting the eyes, 
nose, ears, or teeth? Interrogation on these lines, followed by physical 
examination, including that of fundi. Mood-pressure, and urine, will Physical 
usually reveal the cause of any headache which has an important examinm 
meaning. Inspection of the head by sight and touch should not be 
omitted. 


3.— TYPES OF HEADACHE 

Headache due to toxic or infective causes is usually described as a infective 
fullness or throbbing, is of frontal or general distribution, continuous 
rather than intermittent, and aggravated both by physical and mental 
effort. In the infective group the diagnosis is usually made easy by the 
associated symptoms, malaise, loss of appetite, and fever, or as the 
result of physical examination. Nevertheless, I have met with several 
cases of ambulant fever, especially of the enteric group, in which the 
predominance of headache and the absence of febrile symptoms had 
led to neglect of the thermometer. 

Toxaemic headaches also are associated as a rule with symptoms and Toxaemia 
signs to prove the diagnosis. Severe headache may be the Erst symptom 
of uraemia (see Nephritis and Nephrosis) or of lead poisoning. 
Constipation is often alleged to be a cause of headache, and it is true 
that many persons complain of a sense of fullness or dullness in the 
head if they fail to obtain their routine evacuation. This headache, 
being immediately relieved by defaecation, must be reflex rather than 
toxic (see Vol. Ill, p. 381). 

Neurasthenic headache is usually described in terms of discomfort Neurasthenic 
rather than pain, even though in the patient’s mind his suffering may 
amount to agony. It is a pressure upon, a tightness around, a numbness, 
wooden feeling, or dullness in the head, often generalized, sometimes 
vertical or occipital. It is more often than any other headache quite 
continuous over a long period, weeks, months, or even years. The 
associated symptoms are depression, anxiety, insomnia, indecision, and 
difficulty in concentration. Often headache is the leading symptom in 
mild states of depression or anxiety. The patient feels that, if only he 
were free of the headache, he would be happy and well, whereas in 
truth headache and depression are separate symptoms of the same 
illness. Often in these depressive states headache and mood are at their 
worst in the earlier hours of the day, and there is a lifting of the cloud 
in the evening. 

The distinctive features of migraine (see Migraine) are its occurrence Migraine 
in attacks which are short-lived and separated by intervals of complete 
freedom, the onset in youth, a family history of similar attacks, the 
common occurrence of vomiting, and the aura, which, if present, is 
distinctive. 

Increased intracranial pressure causes headache which is generally of Intracrania 
a throbbing, bursting, or piercing character. It may be referred to any P ressure 
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or every part of the head but is often most severe in the frontal and 
suhoceipital regions. In subtentorial tumours it is apt to radiate into 
the back of the neck (see Vol. II, p. 630). It is intermittent, occurring at 
first in bouts usually lasting an hour or two, often restricted to the 
early morning. It is provoked or aggravated by physical effort, stooping, 
or straining, and is often associated with vomiting. The other associated 
symptoms are usually those of a cerebral tumour (see Vol. II, p. 627). 
Examination of the fundi is essential, but the absence of papilloedema 
is compatible with increased intracranial pressure of some standing 
(see Papilloedema). Headache of this type may also occur in an 
exacerbation of arterial hypertension (see Vol. II, p. 511). 

Headache due to eye-strain is as a rule dull in character, frontal or 
supra-orbital in situation, is noticed at night or in the early morning, 
and follows prolonged visual attention, often associated at the time 
with a sense of undue effort. Supra-orbital headache on the affected 
side may occur as the leading symptom of acute glaucoma (see Vol. V, 
p. 580). 

Dental caries is a not uncommon cause of pain referred to the head, 
the molar teeth being usually responsible. From the lower jaw the pain 
is referred to the temple and may radiate upwards. When the diseased 
tooth is in the upper jaw, pain in or behind the eye on that side may be 
the prominent symptom. 

The headache of frontal sinusitis is often severe and throbbing and is 
referred to the supra-orbital region on one or both sides. When the 
infection is acute, as in the course of coryza, the pain is continuous and 
aggravated by physical effort and bright light. A chronic empyema of 
one frontal sinus may cause headache referred to that side, which 
occurs in bouts lasting several days, on each of which the pain begins 
almost at the same hour, usually in the mid -morning, and lasts until 
mid-afternoon. Chronic infection of the ethmoidal cells or the sphenoidal 
sinuses may cause pain of an aching character, referred to the brow 
or eye on one or both sides, occurring in bouts, and aggravated or 
provoked either by physical or mental effort, the latter especially if 
eye-strain is involved. Occipital headache also may occur in sphenoidal 
sinusitis (see Accessory Sinuses of the Nose, Vol. I, p. 77). Obstruc- 
tion of the nasal passages in the absence of inflammation has, in my 
opinion, been saddled with an undue share of responsibility for headache. 
Headache in association with otitis media (see Vol. IV, p. 412) suggests 
some deep extension of the infection. Involvement of the mastoid cells 
alone does not as a rule cause headache. When the petrous bone is 
affected, and especially if its apex is involved, pain occurs of a boring 
or shooting character, referred to the temple and brow, intermittent, 
and often worse at night. Extra-dural abscess in the middle fossa 
causes headache of similar type and distribution. In extra-dural abscess 
of the posterior fossa the pain is referred mainly to the suboccipital 
region but may radiate forwards as far as the brow. The headache of 
cerebral or of cerebellar abscess (see Vol. II, p. 598) is of the same kind 
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as occurs in tumours la the same situation (see Vol. II, p. 630). Any Cerebral and 
one of these complications of otitis media may cause headache at a 
time when the Infection in the middle ear is quiet. 

Headache is a common complaint in Meniere's disease, either in Meniere $ 
association with the attacks of vertigo or occurring separately (see £ ^ lsease 
Vertigo). It may be dull, wide-spread, and continuous, or of a more 
severe aching and intermittent character, with reference to the back 
of the head on the side of the affected labyrinth. 

Traumatic headache is polymorphic. At least three types may be Trauma 
distinguished. One is of the kind already described as neurasthenic 
(see p. 201), and the associated symptoms are those of the same group. 

Another takes the form of a sharp, shooting, or throbbing pain, 
circumscribed and often referred to the site of the injury, short-lived, 
and occurring spontaneously or as the result of physical effort or 
stooping. A third and much less common form is of the kind met with in 
increased intracranial pressure and may continue to occur in occasional 
bouts long after the injury. 

Fibrositis of the scalp or of the suboccipital tissues is an occasional Fibrositis 
cause of headache. In the suboccipital region the greater occipital nerve 
may be involved with reference of the pain forwards to the mastoid 
region, above the ear, and into the temple. Whatever the situation of the 
pain its character is as a rule shooting, stabbing, or aching. Sometimes 
there is a tingling quality. It is apt to be continuous over a period of 
days or weeks, with occasional exacerbations. It may be aggravated by 
movement of the head or neck, coughing, and sneezing. It Is almost 
always associated with tenderness of the affected part. This is easily 
discovered when the trouble is In the scalp; when the pain arises from 
involvement of the greater occipital nerve, tenderness is elicited only 
by deep suboccipital pressure. 

Chronic meningitis, usually syphilitic, causes pain which Is severe, Meningitis 
often of a boring or shooting character, and referred to any part of the 
head. It may be continuous and is often worst at night. The association 
with cranial nerve palsies or abnormalities of the pupils is important. 

(See Meningitis.) 


4.— PROGNOSIS AND TREATMENT 

The prognosis and treatment of headache are related to Its cause and 
are dealt with under the appropriate titles. For symptomatic relief all 
sorts of drugs have been tried, and new ones are constantly being put 
upon the market. Personal idiosyncrasy is such that a new preparation 
is often worth a trial, but for most sufferers from headache acetyl- 
salicylic acid (aspirin) remains the favourite remedy. The difficulty with 
some persons Is that it causes indigestion, but this can usually be over- 
come if the patient avoids taking it on an empty stomach, swallowing 
if necessary half a glass of milk or a tablet of chocolate beforehand. 
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and if instead of taking the solid tablets he moistens and powders them 
in a spoon. If, notwithstanding these precautions, the difficulty persists, 
the ingestion of an equal quantity of sodium bicarbonate will often 
remove it. 

Sometimes better results are obtained by giving aspirin with other 
analgesic drugs, such as phenacetin and amidopyrine. For example, 
two or three compound aspirin tablets B.P.C., each containing aspirin 
3-5 grains, phenacetin 2-5 grains, and caffeine 0-5 grain, may be taken 
for one dose. A powder containing 5 grains each of aspirin, phenacetin, 
and amidopyrine as a single dose may be useful, or one or two tablets 
of veganin, each of which contains aspirin 4 grains, phenacetin 4 grains, 
and codeine phosphate }; grain, may be prescribed. For occasional use 
to relieve headache of exceptional severity a powder containing 5 grains 
each of aspirin and phenacetin and £ or £ grain of diamorphine 
hydrochloride is most effective, but the risk of addiction must be borne 
in mind. 
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1.— DEFINITION 

619.] The term congenital heart disease is applied to structural 
anomalies of the heart or great vessels due to an arrest or disturbance 
of de’velopment during embryonic life or, occasionally, to foetal disease. 


2.— AETIOLOGY 

The distribution of congenital heart disease is highest in infancy and Age incidence 
childhood and diminishes as age advances, owing to the high mortality 
in early life. The incidence of congenital heart lesions at the Johns 
Hopkins Hospital was 1-29 per cent in 13,115 necropsies (Leech) and 
at the Massachusetts General Hospital 0*9 per cent in 7,500 necropsies 
(McGinn and White). Clinical statistics show that congenital heart 
disease constitutes 1*5 to 2*5 per cent of all cases of organic heart disease 
and about 1 1 per cent of all cases of organic heart disease in children 
over two years of age (Wilson et al). 

The ratio of males to females is about 4 to 3 in Abbott's statistics Sex incidence 
(1932 and 1936) and 6 to 5 in Peacock’s, but in a personal series of 259 
clinical cases it was 10 to 11. 

It is peculiar that subaortic stenosis, aortic atresia, bicuspid aortic 
valves, coarctation of the aorta, transposition, and Fallot's tetralogy 
are commoner in males, whereas the patent ductus arteriosus, the 
maladie de Roger (isolated inter\ entricular septal defects), and inter- 
auricular septal defects are commoner in females. 
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3.-PATHOGENESIS 

J. F. Meckel, in 1812, drew attention to the resemblance between 
the malformed human heart and the normal hearts of the reptiles, 
amphibians, and crustaceans; it has since been shown that the embryonic 
human heart at successive stages in its development bears comparison 
with the hearts of the lower vertebrates, ascending through the phylo- 
genetic scale. Most of the congenital malformations may be accounted 
for by an arrest of development or by an interference with normal 
development at some particular stage of embryonic life. The earlier 
this arrest occurs, the more complicated and serious is the resulting 
deformity. Thus interference with growth at an early stage may lead 
to gross defects, such as a two-chambered or a three-chambered heart, 
comparable with the hearts of fishes and reptiles; at a later stage, when 
the septa are almost complete, an arrest of growth leads to defects 
in the septa without involvement of the pulmonary tract. The critical 
period of development is from the fifth to the eighth week of intra- 
uterine life, during which the septa are forming, the bulbus cordis is 
undergoing involution, and torsion of the great vessels is taking place. 
Keith explained pulmonary stenosis with ventricular septal defect as 
due to arrest in the evolution of the bulbus cordis, which normally 
becomes incorporated in the right ventricle to form the infundibulum. 
Unusual relationship between the different parts of the heart may be 
explained by interference with the normal process of torsion of the 
primitive cardiac tube. Transposition of the great vessels was explained 
by Rokitansky as due to the deviation or malunion of the aortic and 
interventricular septa. Complicated anomalies are explained by Spitzer 
as due to failure of the normal process of clock -wise torsion of the 
arterial trunks, or to detorsion in a counter-clockwise direction. Accord- 
ing to Spitzefs hypothesis Fallot’s tetralogy involves detorsion and a 
persistence of the reptilian right aorta. 

Foetal disease probably plays a minor part in the aetiology of con- 
genital heart disease. The valvular form of pulmonary stenosis with 
closed ventricular septum is generally attributed to late foetal endo- 
carditis. Foetal myocarditis, due to syphilis or other infections, is more 
important than endocarditis in the causation of atresia or stenosis of 
the aortic and pulmonary orifices (Abbott, 1927). Congenital idiopathic 
hypertrophy of the heart is most often associated with inflammatory 
myocardial changes, abnormalities of the coronary vessels, or glycogen 
disease (see Vol. V, p. 589). 

Although embryology and comparative anatomy can account for the 
structural defects which constitute congenital heart disease, nothing is 
known of the forces which disturb the normal development of the 
foetal heart. Abnormality of the germ plasm, heredity, and the maternal 
condition have to be considered. In many cases of congenital heart 
disease— in 1 8*8 per cent of Abbott' s series (1932)— there are associated 
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anomalies of other parts of the body, e.g. transposition of the viscera. Associated 
cleft palate, skeletal deformities, and mongolism. Direct heredity cannot anomalies 
be an important factor, because few of the subjects reproduce, but the Herec ^ lt >' 
recurrence of congenital anomalies in other members of the same 
generation is not uncommon. This points to some defect in the parents. Parental 
especially in the mother; physical and mental traumata in the early de f ects 
weeks of pregnancy and pathological conditions of the uterus and 
amnion have been blamed. Mongolism is prone to occur in the last of 
many pregnancies and with elderly parents (see p. 460). Consanguinity, Other factors 
alcoholism, syphilis, and tuberculosis in the parents have been con- 
sidered as possible factors. 


4.— CYANOSIS 

The cyanosis of congenital heart disease was attributed by Senac to Aetiology 
an intermixture of venous and arterial blood, but this explanation was 
not readily accepted, because a free communication between the two 
sides of the heart was sometimes found post mortem in cases without 
any cyanosis. Peacock and many others, following Morgagni, held 
venous stasis to be the cause of cyanosis. Bard and Curtillet (1889) 
described the late onset of cyanosis in a case of patent interauricular 
septum and put forward the explanation that blood had passed through 
the septal aperture from left to right during the acyanotic phase, and 
that pulmonary embarrassment, by raising the pressure In the right 
heart, eventually reversed the flow through the patent septum. 

This fundamental observation paved the way for a better understanding 
of cyanosis and provided the basis for Abbott’s and Dawson’s classifica- 
tion of congenital cardiac malformations. In uncomplicated septal 
defects or in patent ductus arteriosus blood will flow from left to right 
because of the higher pressure in the left heart cavities. This arterio- 
venous shunt does not affect the composition of arterial blood and 
therefore does not cause cyanosis. When a septal defect is associated 
with pulmonary stenosis, there is an obstruction to blood leaving the 
right heart, and the raised pressure behind the obstruction determines 
a right-to-left shunt through the septal defect. The entry of venous 
blood Into the arterial stream causes cyanosis. An acyanotic case with 
a left-to-right shunt may become cyanotic if the shunt is reversed by 
a rise in pressure in the pulmonary circuit. 

The discoloration of the skin In cyanosis is due to an excess of reduced Haemoglobin 
haemoglobin in the capillary blood. Lundsgaard and van Slyke showed 
that cyanosis became evident when the mean concentration of reduced 
haemoglobin in the capillary blood exceeded about 5 grams per 100 c.c.; 
this level represents the threshold for cyanosis and corresponds to 6*7 Threshold for 
volumes per cent of oxygen unsaturation. This excess of reduced c >' aitoszs 
haemoglobin in the capillary blood may be due to arterial anoxaemia 
from a veno-arterial shunt in the heart or to capillary stasis, which 
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anomalies of other parts of the body, e.g. transposition of the viscera, 
cleft palate, skeletal deformities, and mongolism. Direct heredity cannot 
be an important factor, because few of the subjects reproduce, but the 
recurrence of congenital anomalies in other members of the same 
generation is not uncommon. This points to some defect in the parents, 
especially in the mother; physical and mental traumata in the early 
weeks of pregnancy and pathological conditions of the uterus and 
amnion have been blamed. Mongolism is prone to occur in the last of 
many pregnancies and with elderly parents (see p. 460). Consanguinity, 
alcoholism, syphilis, and tuberculosis in the parents ha\e been con- 
sidered as possible factors. 


4.— CYANOSIS 

The cyanosis of congenital heart disease was attributed by Senac to 
an intermixture of venous and arterial blood, but this explanation was 
not readily accepted, because a free communication between the two 
sides of the heart was sometimes found post mortem in cases without 
any cyanosis. Peacock and many others, following Morgagni, held 
venous stasis to be the cause of cyanosis. Bard and Curtillet (1889) 
described the late onset of cyanosis in a case of patent in ter auricular 
septum and put forward the explanation that blood had passed through 
the septal aperture from left to right during the acyanotic phase, and 
that pulmonary embarrassment, by raising the pressure in the right 
heart, eventually reversed the flow through the patent septum. 

This fundamental observation paved the way for a better understanding 
of cyanosis and provided the basis for Abbott’s and Dawson’s classifica- 
tion of congenital cardiac malformations. In uncomplicated septal 
defects or in patent ductus arteriosus blood will flow from left to right 
because of the higher pressure in the left heart cavities. This arterio- 
venous shunt does not affect the composition of arterial blood and 
therefore does not cause cyanosis. When a septal defect is associated 
with pulmonary stenosis, there is an obstruction to blood leaving the 
right heart, and the raised pressure behind the obstruction determines 
a right-to-left shunt through the septal defect. The entry of venous 
blood into the arterial stream causes cyanosis. An acyanotic case with 
a left-to-right shunt may become cyanotic if the shunt is reversed by 
a rise in pressure in the pulmonary circuit. 

The discoloration of the skin in cyanosis is due to an excess of reduced 
haemoglobin in the capillary blood. Lundsgaard and van Slyke showed 
that cyanosis became evident when the mean concentration of reduced 
haemoglobin in the capillary blood exceeded about 5 grams per 100 c.c.; 
this level represents the threshold for cyanosis and corresponds to 6-7 
volumes per cent of oxygen unsaturation. This excess of reduced 
haemoglobin in the capillary blood may be due to arterial anoxaemia 
from a veno-arterial shunt in the heart or to capillary stasis, which 
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allows a more complete extraction of oxygen by the tissues. In many 
cases dilatation of the skin capillaries and an increased amount of 
total haemoglobin are factors which increase the degree of cyanosis. 
Cossio and Berconsky showed that in some cases peripheral stasis was 
the main cause of cyanosis, in others a veno-arterial short circuit and 
both factors might be operative in the same case. Latent cyanosis may 
become manifest during exertion, owing to an increased oxygen con- 
sumption by the tissues. Oxygen administration has no effect on 
congenital cardiac cyanosis, because unoxygenated blood reaches the 
arterial stream without passing through the lungs. (See Vol. Ill, p. 514.) 

5-CLASSIFICATION OF MALFORMATIONS 
AND EXPECTATION OF LIFE 

The best clinical classification of congenital cardiac defects is that 
introduced by Abbott and Dawson, which divides them into three 
groups as follows: 

(1) The acyanotic group, in which there is no abnormal communication 
between the systemic and pulmonary circuits and therefore no cause 
for cyanosis. 

(2) The potentially cyanotic group ( cyanose tardive ), in which an 
abnormal communication between systemic and pulmonary circuits 
exists, through which blood is shunted from left to right. Cyanosis is 
absent unless the shunt is reversed by pulmonary embarrassment. 

(3) The cyanotic group, in which an abnormal communication between 
the systemic and pulmonary circuits exists, through which blood is 
shunted from right to left, causing permanent cyanosis. This group also 
includes a few conditions without a short circuit, in which cyanosis is 
due entirely to peripheral stasis. 

In the following list the more important malformations which are of 
clinical importance are enumerated under the above three groups. In 
each case the average and maximum durations of life, cited from 
Abbott’s (1932 and 1936) statistical table of 1,000 necropsies, are given. 
Lesions that can be recognized during life are described in detail later. 

(1)— Acyanotic Group 

(i) Simple dextrocardia with transposition of viscera; duration of life 
normal, (ii) Bicuspid aortic valves; average 33 years, maximum 68. 
(iii) Supernumerary aortic or pulmonary cusps; average in former 
(2 cases only) 36 years, maximum 41; average in latter (8 cases only) 
36 years, maximum 80. (iv) Coarctation of aorta, adult type; average 
33 years, maximum 92. (v) Right-sided or double aortic arch; average 
32-1 years, maximum 87. (vi) Subaortic stenosis; average 22j years, 
maximum 58.^ (vii) Aortic stenosis; average 3 J years, maximum 24. (viii) 
Congenital idiopathic hypertrophy; average 4 months, maximum 4 years, 
(ix) Congenital heart block; average 7 years, maximum 20. 
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(2) — Potentially Cyanotic Group 

(i) Patent ductus arteriosus; average 24 years, maximum 66. 

(ii) Defects of interauricular septum: (a) patent foramen ovale: average 
29 years, maximum 70; (b) defect of upper part; a\ erase 34 \ ears, 
maximum 64; (c) defect of lower part; average 19 years, maximum 46. 

(iii) Defects of the interventricular septum; average 144 years, maximum 
49. (ivj Defects of the aortic septum; average 14 years, maximum 4S. 

(3) — Cyanotic Group 

(i) Pulmonary stenosis with patent foramen ovale and closed ventricular 
septum; average IS years, maximum 57. (ii) Ei sen merger's malforma- 
tion, ventricular septal defect with dextroposition of aorta; a\erage 
13 years, maximum 45. (hi) Cor biatriatum triloculare (single ventricle); 
average 7|- years, maximum 35. <iv) Fallot's tetralogy, pulmonary 
stenosis with ventricular septal defect and dextroposed aorta; a\erage 
14]- years, maximum 59. (v) Pulmonary atresia with defect of ven- 
tricular septum; average 6$ years, maximum 30. (vi ) Persistent truncus 
arteriosus; average 4 years, maximum 25. (\ii) Complete transposition 
of vessels with ventricular septal defect; average 14 years, maximum 
16. (viii) Transposition of vessels with closed ventricular septum, (ix) 
Pulmonary atresia with closed ventricular septum, (x) Tricuspid, mitral, 
and aortic atresia, (xi) Simple pulmonary stenosis, (xii) Tricuspid 
stenosis. 

In (viii), (ix), and (x) there is extreme cyanosis and the patients survive 
less than a year. In (xi) and (xii) there is cyanosis without a short 
circuit. In (xi) cyanosis is often slight and may be absent. 


6.— CLINICAL PICTURE 

Many simple congenital anomalies, such as right-sided aortic arch, 
bicuspid aortic valves, coarctation of the aorta, small apertures in the 
septa, and patent ductus arteriosus, cause few if any symptoms until 
complications arise in the form of sclerotic changes or malignant 
endocarditis. Defects of the interauricular septum may be completely 
silent until adult life, when secondary mechanical changes in the 
pulmonary vessels and right heart develop and lead to Heart failure. 

The most characteristic clinical picture occurs when there is a free 
communication between the two sides of the heart with a permanent 
or potential veno-arterial shunt and consists of dyspnoea, cyanosis, 
clubbing of the fingers and toes, and polycythaemia. Paroxysms of 
dyspnoea and severe cyanosis, sometimes culminating in coma or 
convulsions, may occur in infants and children and are due to a 
temporary reversal of flow through a septal aperture or a patent ductus 
arteriosus. Epileptiform attacks are not uncommon in association with 
permanent cyanosis and polycythaemia and are attributable to cerebral 
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anoxaemia or to stasis from increased blood viscosity. Clubbing of the 
fingers accompanies cyanosis and develops gradually during childhood; 
the finger-tips become bulbous and broadened and the nails curved 
(see Fig. 25). Polycythaemia of some degree is usually found with 
cyanosis and tends to increase in the terminal stages, when the red- 
cell count may reach 12,000,000 and the haemoglobin be correspondingly 
increased. 

Cyanosis occurs at some stage in about half of all cases of congenital 
heart disease; it was present in 19 per cent of 291 school children with 
congenital heart disease under observation by one of us. It may be 
present at or shortly after birth, may develop during childhood, may be 
delayed until adult life, or may occur as a transient or terminal event. 
Transient cyanosis is often seen during fits of crying or coughing, after 



Fig. 25.— Clubbing of fingers in congenital heart disease with cyanosis 

exertion, or during exposure to cold. The degree of cyanosis varies 
from a slight heliotrope tinge of the cheeks, lips, and fingers to a deep 
purplish discoloration of the whole skin and mucous membranes, the 
conjunctivae being injected, the eyes bulging, and the retinal veins 
dilated. Even the most severe degree of cyanosis may persist for years 
m the absence of oedema and other signs of congestive heart failure. 


7.-COURSE AND PROGNOSIS 


Cyanotic 

group 


The common occurrence of congenitat heart disease in school cardiac 
clinics and its rarity in adult clinics indicate the considerable mortality 
in adolescence. The outlook is worst in the cyanotic group, many of 
which die m infancy. Perry stated that in general those cyanosed at 
birth rare y survived five years, those becoming cyanosed at five years 
were unlikely to reach puberty, but those becoming cyanosed at or 
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after puberty might reach aduit life. Exeepronaliv . deep!/ cvan>ed 
patients reach the thirties, mostly examples of E;sen monger's tetra.cjj, 
or of Fallot’s tetralogy. White and Sprague reported the case of an 
American composer with Fallot’s tetralogy who reached his sixtieth 
year. In the acyanotic group the outlook is far better, but even here Anemone 
Abbott's (1932 and 1936) statistics suggest that there is a high mortality 
before the fourth decade. 

The course in congenital heart disease differs in several respects from 
that in acquired heart disease. Congestive heart failure is uncommon, 
and auricular fibrillation is extremely rare, except in the case of defects 
of the auricular septum with which rheumatic lesions are often associated. 

In infants asphyxial attacks, cerebral lesions, and pulmonary infection* P'fonv 
are common causes of death. 


Later the most important complication is malignant endocarditis (see 
p. 298), due most often to Streptococcus \iridans . The infective process 
may start at a stenosed pulmonary orifice or at the site of a patent 
ductus arteriosus or of a coarctation of the aorta, in which case it 
usually spreads to the aortic or pulmonary valves. 

Pulmonary tuberculosis is stated to be a common complication of 
congenital heart disease; Peacock cited examples of this association in 
order to controvert Rokitansky's assertion that congenital cyanosis 
was incompatible with pulmonary tuberculosis. We have rarely seen 
pulmonary tuberculosis in subjects of congenital heart disease; it is 
possible that better living conditions have reduced its incidence. 

Paradoxical embolism, i.e. embolism of an artery caused by a venous 
thrombus, may be mentioned as a rare complication of defects of the 
septa, especially of the interauricular septum. It is said to be commoner 
when a dextroposed aorta is present, which explains the association of 
cerebral abscess with Fallot’s tetralogy. (For expectation of life in 
congenital malformations see section 5 on p. 210.) 
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8,— DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

When signs of heart disease are found before the age of twenty', the Diagnosis 
diagnosis usually lies between a rheumatic and a congenital lesion. A Rheumatism 
history of heart trouble dating from birth or infancy will often suggest 
a congenital aetiology, which will be confirmed by the presence of 
cyanosis and clubbing or of murmurs which do not correspond to those 
of mitral or aortic valve lesions. When cyanosis and clubbing occur in 
adult life, the diagnosis lies between a congenital cardiac defect and 
acquired sclerosis of the pulmonary arterial tree. Acquired pulmonary From 
arteriosclerosis is almost invariably associated with some degree of P w t ™™ ry 
fibrosis of the lungs, sometimes syphilitic, and with pulmonary symp- sclerosis 
toms of long duration. It is usually encountered at a later age than 
congenital cardiac cyanosis. Occasionally, mitral stenosis with a much From mitra 
dilated pulmonary artery and some cyanosis may simulate a congenital stemsis 
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malformation, but radiography shows characteristic enlargement of the 
left auricle backwards. The possible coexistence of mitral stenosis with, 
a defect of the interauricular septum should be kept in mind. 

Diagnosis of the presence of a congenital cardiac malformation should 
be followed by identification of the actual lesion. In infants and young 
children this is often difficult, because the possibilities are numerous 
and the signs, both clinical and radiological, are often inconclusive. 
After puberty the possibilities are fewer and the signs more distinctive, 
with the result that the lesion can usually be identified. The presence of 
cyanosis, its date of onset, and either its permanent or its transient 
character will place the case in its particular group. Radiography is 
invaluable in revealing the presence or absence of dilatation of the 
pulmonary artery or of abnormal hilar pulsation and in deciding the 
size and position of the aorta. It provides diagnostic evidence of 
coarctation of the aorta and right-sided aortic arch. An electrocardio- 
gram determines the presence of right or left ventricular predominance 
and occasionally shows abnormally large ventricular deflections. The 
diagnostic signs of each particular lesion will be given in detail (see 
below). 


9 .-TREATMENT 

In view of the predisposition to malignant endocarditis special attention 
should be directed to the prevention of infection and the elimination of 
septic foci, as in the teeth and tonsils. The general resistance should be 
maintained by exposure to sunlight and by an adequate diet. Immuniza- 
tion against scarlet fever may be advisable, and precautions should be 
taken against pulmonary infections during the winter. 

Each patient must be trained to a suitable mode of life and occupation, 
which will vary with the heart lesion present. A special school should be 
avoided if possible, and an ordinary standard of education should 
be given. In acyanotic cases few if any restrictions are necessary in 
childhood, although a sedentary occupation should usually be chosen. 
In coarctation of the aorta strenuous games or exercise should be 
forbidden. In the cyanotic group activity must always be greatly 
restricted and ordinary occupations are rarely possible, but suitable 
hobbies should be encouraged. 

Palliative treatment may be necessary in cyanotic cases. Venesection 
may relieve urgent dyspnoea or cerebral seizures, and sedatives are 
helpful. Oxygen is of little or no value. Heart failure demands the usual 
measures, such as rest in bed, digitalis, and diuretics. 

Marriage should be discouraged, and pregnancy is generally undesir- 
able, as it is in most cases of organic heart disease. In acyanotic cases 
pregnancy need not be forbidden in suitable circumstances, but in 
cyanotic cases it should be prevented as far as possible. 
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10 —DEXTROCARDIA 

620.] This is a condition in which the heart lies mainly ir. the rigit half Dc 4 irJ:Ln 
of the thorax. There are several types of congenital dextrocardia: 

{ i ) Dextrocardia with transposition of \iseera K^ynor.yn :^, — Situs in- 
\ersus totalis; complete heterotaxy). 

The heart and all the thoracic and abdominal \iscera are completely 
transposed, but the relations of the various structures u each other 



(c) Cd) 


Fig. 26. — Diagrams of radiographs in dextrocardia, (a) Normal. (/?) Dextrocardia 
with transposition of viscera, (c) Isolated dextrocardia with inversion of hear; 
cauties. [cl) Isolated dextrocardia without inversion of heart cavities. < After 
Mandelstam and Rein berg) 

are unchanged, with the result that a mirror image of the normal 
results. In this type of dextrocardia, which is the commonest, the heart 
is usually normal in other respects. The apex beat is in the fifth right 
interspace; otherwise the heart appears normal, and there are no 
symptoms. Radiography shows a mirror image of the heart and thorax, x-rays 
the aortic arch lying on the right side like the heart and the left 
diaphragm being higher than the right (see Fig. 26, b). A barium meal 
shows transposition of the stomach and colon. The electrocardio- Electro - 
sram is characteristic showing inversion of all waves in lead 1 (see CJuilo $ rafr * 
Fig. 27). 
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(lij Isolated dextrocardia — i.e. without transposition of viscera. 

(a) Heart cavities inverted (situs in versus cordis) 

Here the heart is transposed in the same way as in complete trans- 
position, the right ventricle lying in front and the left ventricle behind, 
forming the apex. In a radiograph the heart is seen on the right, but the 
aortic arch may be either on the right or on the left side, the latter being 
slightly the commoner. Thus there may be a true mirror image (see Fig. 
26, c),or the aorta may be on the opposite side to the heart (see Fig. 26, d). 
The electrocardiogram may or may not be typical. Rosier (1930) stated 
that in isolated dextrocardia there was always some associated cardiac 



Fig. 27— Electrocardiogram from case of congenital dextrocardia with 
transposition of viscera, showing inversion of all deflections in lead I 


malformation, either transposition of the great vessels or defective 
septa. The symptoms and signs are those of the associated lesion, which 
also decides prognosis. Patients with cyanosis usually die early, but those 
without serious symptoms may attain adult life. 

(b) Heart cavities not inverted (dexrroversio cordis ) 

. Here > although the heart lies on the right, the heart chambers are not 
inverted, and therefore there is not a mirror image of the normal. The 
heart lies as if rotated round a vertical axis from left to right, with the 
result that the left ventricle becomes anterior and the right ventricle 
posterior, forming the apex. The aortic arch usually lies on the left side 
(see Fig. 26, d ). Transposition of the great vessels or other malforma- 
tions are usual in this form of dextrocardia, 

(iii) Dextrocardia associated with congenital diaphragmatic hernia. 

The heart, which may be perfectly normal, is displaced to the right by 
a hernial protrusion of the abdominal contents through a congenital 
aperture in the left diaphragm (see p. 508 , and Vol. Ill, p. 677). 
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11. -ANOMALIES OF SEMILUNAJR CUSPS 

621.] There may be a bicuspid valve or a supernumerary cusp. A Bicuspid 
bicuspid aortic \aive may occur alone or with coarctation of the aorta. uonic va ^ e 
It is a rare anomaly but important because of the predisposition to 
malignant endocarditis and to sclerotic changes. The cusps become 
thickened and often incompetent, and the aorta immediately above 
the valve may be sclerotic, dilated, or even aneurysmal. The condition 
does not cause any symptoms before the complications mentioned Bicuspid 
super\ene. A bicuspid pulmonary valve is rare and is sometimes P^j™" iar - V 
associated with Fallot's tetralogy. 


12-COARCTATION OF THE AORTA 

(Synonyms . — Stenosis of the aortic arch; isthmus stenosis) 

622.] The stenosis occurs distal to the left subclavian artery and adjacent Classification 
to the insertion of the ductus arteriosus. Two main types are recognized, 
infantile and adult (Bonnet). 

(1) — Infantile Type 

This consists of a diffuse narrowing of the aorta between the left sub- 
clavian and the insertion of the ductus arteriosus, which remains patent. 

It represents a persistence of the foetal state, is usually associated with 
other congenital anomalies, and is incompatible with adult life. The 
aortic arch may be absent between the left subclavian and the ductus, 
blood reaching the descending aorta by way of the ductus. 

(2) — Adult Type 

This consists of an abrupt and often extreme constriction of the aorta 
at the site of the ductus arteriosus, which is closed. Complete occlusion 
of the aorta is occasionally found. The adult type probably develops 
after birth and has been explained as due to an extension to the aorta 
of the normal obliterative process which closes the ductus. 

According to Evans the incidence of congenital stenosis of the aortic Incidence 
arch in necropsies is one in a thousand. It is commoner in males than 
in females. 

Secondary pathological changes 

These consist of (i) changes in the heart and proximal aorta due to 
increased stress; and (ii) development of a collateral circulation by 
which blood from the ascending aorta circumvents the obstruction and 
reaches the trunk and lower limbs. 

Hypertension proximal to the obstruction leads to hypertrophy and Changes in 
dilatation of the heart and to thickening and degenerative changes in 
the vessels of the head and upper extremities. The ascending aorta 
becomes atheromatous and dilated and not uncommonly the site of a 
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dissecting aneurysm and, eventually, of a rupture. The aortic cusps, 
often two in number, become thickened and sometimes incompetent. 
The cerebral arteries are sclerotic and occasionally the seat of minute 
aneurysms, so-called congenital aneurysms, liable to rupture. An infective 
process may originate at the site of stenosis as a vegetative aortitis 
leading to mycotic aneurysm of the aorta or to septic embolism. 

Blood reaches the descending aorta by anastomoses which develop 
between branches of the subclavian arteries and branches of the aorta 
distal to the stenosis. The principal anastomoses are as follows: 
(i) between the highest (superior) intercostal branches of the subclavians 
and the first aortic intercostals within the chest; (ii) between the scapular 
branches of the subclavians and the upper aortic intercostals on the 
thoracic wall; and (iii) between the internal mammary arteries and the 
epigastric branches of the external iliacs in the abdominal wall. These 
collateral pathways form tortuous and dilated arteries, which may be 
visible and palpable on the back and abdominal wall and may erode 
the ribs. 

Clinical pi cl lire 

The condition may remain entirely latent, but symptoms commonly 
develop during early or middle adult life and occasionally in childhood. 
The symptoms may be those of increasing cardiac weakness, terminating 
in congestive failure, or those of hypertension and peripheral vascular 
disturbance. Palpitation, throbbing of the neck vessels, fullness in the 
head, and epistaxis are common, and occasionally the lower limbs are 
cold or weak, but true claudication is exceptional. The innominate and 
subclavian arteries are dilated and may pulsate excessively at the root 
of the neck. The radial pulse is full, the artery hard, and the blood- 
pressure raised, being usually 150 to 200 mm. Hg systolic, sometimes 
higher. In contrast, the femoral pulse is small and appears to be delayed, 
or it may be impalpable. 

The heart may remain normal in size, but there is usually moderate 
enlargement to the left, and the impulse is forcible. A systolic murmur 
at the base is the rule, and sometimes a late systolic murmur is audible 
along the borders of the sternum over the dilated internal mammary 
arteries and also in the interscapular region posteriorly. Signs of a 
dilated ascending aorta, such as pulsation to the right of the sternum 
and a ringing second sound, often occur, and in older patients aortic 
regurgitation is common. The collateral vessels may be seen or palpated 
in the interscapular region, over the scapulae, or on the anterior 
abdominal wall They may vary from time to time and are best seen 
after exertion. In a few cases the collateral vessels are mainly within 
the thorax and are not found externally. 

X-ray examination may show enlargement of the heart to the left, 
dilatation of the ascending aorta, absence or abnormality of the aortic 
knob, and characteristic erosion of the ribs (see Fig. 28). The last named, 
first described by Rosier (1928), consists of small notches or serrations 
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in the lower borders of* the ribs in their pcsierior portions; the third 
to the ninth ribs are most often involved. 


Course and prognosis 

Many patients are robust and active until they reach adult life, when 
the sjmptoms mentioned appear. The majority die between the ages 
of twenty and forty, 
either from cardiac 
failure, which is the 
commonest cause of 
death, or suddenly 
from rupture of the 
aorta or from cere- 
bral haemorrhage. 

Malignant aortitis is 
an occasional fatal 
complication, the 
signs and sv mptoms 
being those of malig- 
nant endocarditis. A 
few patients escape 
these dangers and 
reach an advanced 
age. 

Diagnosis 

When hypertension, 
exaggerated p u 1 s a- 
tion in the neck, and 
cardiac hv pertrophy 
are found in a young 
adult, signs of co- 
arctation should be 
sought. The positive 
diagnostic signs are 
collateral vessels, absence or diminution of the femoral pulse with 
hypertension in the radials, and notching of the ribs in the radiograph. 
(See also Arterial Disease and Degeneration, Vol. II. p. 62.) 



Fici. 2S. — Radiograph, of coarctation of aorta, shoeing 
abnormal aortic knob, slight enlargement of heart to 
left, and typical serrations of ribs 


- 13. -RIGHT-SIDED AORTIC ARCH 

623.] This may be either an isolated anomaly or associated with other Definition 
congenital defects of the heart, especially with Fallof s tetralogy. The 
condition is due to the aorta developing from the fourth right primitive Aetiology 
arterial arch instead of normally from the fourth left arch. 

In uncomplicated cases the aorta arises normally from the left ventricle; 
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if combined with Fallot’s tetralogy, it arises from both ventricles. In 
either case the aorta arches over the root of the right lung instead of 
the left, lying on the right side of the trachea and oesophagus and often 
passing behind them to reach the left side of the spine. Having crossed 
the right bronchus, the aorta may turn at once to the left, passing 
behind the trachea and oesophagus, where its lumen widens to form a 



Fig. 29.— Radiograph of right-sided aortic arch, showing barium-filled oesophagus 
displaced to left by aortic arch. (From British Journal of Radiology, 1936) 

diverticulum. This diverticulum gives rise to the left subclavian artery, 
which is thus aberrant and courses behind the trachea and oesophagus 
to reach the left side. 

Usually no symptoms arise, but in older subjects, when the aorta 
becomes sclerotic, dysphagia may occur or, rarely, laryngeal palsy. 
The diagnosis depends on radiography. The aortic knob is seen on the 
right of the trachea and oesophagus instead of the left, and sometimes 
the descending aorta is visible on the right side. In the right oblique 
position a barium swallow demonstrates a characteristic forward dis- 
placement of the oesophagus by the aortic diverticulum (see Fig. 29). 
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14.-AORTIC STENOSIS 

624.] Aortic valvular stenosis of inflammatory type, resulting in fusion Aetiology 
and deformity of the cusps, may be the result of a foetal endocarditis. 

The aorta is usually hypoplastic and the left ventricle hypertrophied. 

The subjects of aortic stenosis may be pale, slender, and under- Clinical 
developed, presenting the picture of aortic dwarfism. Cyanosis is absent. P* cture 
The heart is enlarged, and a harsh systolic murmur with accompanying Heart 
thrill is present at the aortic area; occasionally there is an aortic diastolic 
murmur. The aortic second sound is diminished or absent. The pulse is 
small and the blood-pressure low. Radiography shows enlargement of X-rays 
the heart without dilatation of the aorta, which may even appear unduly 
small. 

Life is short, the average age attained being 3-75 years, with a maximum Course and 
of 24. Death may be sudden from cardiac failure or from intercurrent 
disease. 

The condition must be distinguished from aortic atresia, in which the Differential 
valvular stenosis is so severe that the aorta is atresic and the circulation liia 8 nosis 
is early diverted through a patent ductus arteriosus into the descending 
aorta. 


15 —SUBAORTIC STENOSIS 

625.] The abnormality arises as the result of failure of atrophy of the Aetiology 
bulbus cordis in the left ventricle. The anatomical lesion consists of a 
fibrous or calcified diaphragm attached to the w r alls of the aortic conus 
about a centimetre below the aortic cusps. The lesion may be the seat 
of malignant endocarditis, which may also involve the aortic cusps. 

The aorta may be dilated and hypoplastic* and valvular stenosis may be 
associated. These cases are rare, and Abbott (1932 and 1936) analysed 
twelve. 

There are no symptoms, the lesion being usually accidentally dls- Clinical 
covered, perhaps on the development of malignant endocarditis. The -P lcTure 
physical signs are a systolic thrill and a harsh systolic murmur, of Heart 
maximum intensity in the second right space. The murmur is con- 
ducted along the great vessels and may be heard in the neck and in 
the axilla. The aortic second sound is well heard. The pulse is small 
and the blood-pressure low. The apex beat suggests left ventricular 
hypertrophy (choc en dome), although the heart may not be greatly 
enlarged. 

Radiography shows left ventricular hypertrophy, a small or absent x-rays 
aortic knuckle, and an aorta projecting to the right. The electro- Electro- 
cardiogram shows normal or left axis deviation. cardiogram 

Most patients with subaortic stenosis attain adult life and are usually Prognosis 
vigorous and healthy subjects. On routine examination or with the 
development of infective complications the first evidence of a latent 
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lesion may be disclosed. Death may be the result of malignant endo- 
carditis or due to strain. The average age at death is given by Abbott 
(1932 and 1936) as 22*8 years, with a maximum of 58 years. 

Differentiation from valvular stenosis may be difficult, but the presence 
of the aortic second sound and the absence of dwarfism and of serious 
symptoms suggest subaortic stenosis. 


16.-HEART BLOCK 

626.] The origin of the defect appears to be a congenital defect of the 
bundle of His (see Yol. II, p. 27), and clinically it is particularly associated 
(59 per cent) with a defect of the interventricular septum. Apart from a 
developmental origin foetal endomyocarditis and congenital syphilis 
are possible causes. Even with the most severe septal defects the bundle 
usually remains intact, partly owing to its development prior to the 
septum and partly because the common situation of the defect is 
anterior to the membranous septum. The membranous septum was 
absent in three necropsies. 

The ventricular rate varies from twenty to ninety, being faster in young 
subjects, and dissociation may be complete. Adams-Stokes attacks (see 
Vol. II, p. 29) have occurred. Cyanosis is uncommon and clubbing 
rare. The symptoms and physical signs are those of the associated 
defect. Electrocardiographic examination may be essential for diagnosis 
(see Vol. II, p. 28). 

The prognosis appears to depend upon the cardiac anomaly rather 
than upon the heart block. The average age at death is given by Abbott 
(1932 and 1936) as 7 years, with a maximum of 20. 


17.-IDIOPATHIC HYPERTROPHY 

627.] Enlargement of the heart due to dilatation and hypertrophy 
without myocardial disease or other cause, dating from birth or infancy, 
has been described as idiopathic hypertrophy. In many recorded cases 
some cause for hypertrophy has been present, e.g. inflammatory myo- 
carditis, aortic obstruction, abnormalities of the coronary vessels, and 
glycogen disease (see Vol. V, p. 580). The term idiopathic hypertrophy 
should only be applied to cases in which microscopical examination 
proves the absence of any change other than hypertrophy. 

The symptoms consist of dyspnoea and cyanosis, caused partly by 
pressure of the enlarged heart on the lungs and bronchi. The apex beat 
may be felt in the left axilla; murmurs are absent, but the aortic second 
sound may be accentuated. The condition is often overlooked until 
necropsy. 

The prognosis is bad, the average age at death being 10 months, with 


Prognosis 
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a maximum of 4 years. Death is due to cardiac failure or pulmonary 
complications. 


18.-PATENT DUCTUS ARTERIOSUS 

628.] The ductus arteriosus is normally closed in the first few weeks Aetiology 
after birth. It may persist as a sole abnormality, but more often it 
remains open as part of a more complex anomaly, as for example in 
valvular atresias. When it exists with aortic or pulmonary atresia, 
severe cyanosis is present. The cause of persistent patencv of the ductus 
must be sought in some factor which keeps the relative pressures in the 
aorta and pulmonary artery at the same level as before birth, such as 
atelectasis, associated cardiac defect, or defects of fne wall of the ductus 
arteriosus. The anatomical types of ductus described by Gerhardt 
(1S67), whether a simple orifice between the aorta and the pulmonary 
artery, a cylindrical tube, a funnel-shaped tube widest at the aortic 
end, or an aneurysmal dilatation, may all exert considerable influence 
on the physical signs. The pulmonan artery is dilated, and there may 
be hypertrophy of both ventricles. Only patency of the ductus as a 
sole abnormality is considered here. 

Subjects with this lesion have been described as under-developed, clinical 
slightly built, and anaemic, but 75 per cent of cases examined by Muir P icture 
and Brown (1932) were of average development. There are not any 
symptoms other than those of the complications. The physical signs are 
distinctive. There is a loud so-called machinery murmur, continuous Heart 
through systole and diastole and of maximum intensity in the first 
and second left interspaces near the sternum. The murmur is usually 
described as being intensified in systole, but phonocardiograms ( Routier) 
show that the maximal vibrations occur at the end of systole and in 
early diastole. The systolic element is conducted towards the left clavicle 
and sometimes into the neck. The murmur is accompanied by a thrill, and 
the pulmonary second sound is always much accentuated. Dilatation 
of the pulmonary artery gives rise to systolic pulsation in the second left 
interspace, where the cardiac dullness may be increased (Gerhardfs Gerhardt's 
ribbon dullness). When the ductus arteriosus Is of large calibre, it may 
act as an arteriovenous fistula, allowing a considerable flow from aorta 
to pulmonary artery. In such cases there will be a compensatory vaso- 
dilatation, as in aortic reflux, causing a collapsing pulse and arterial 
throbbing in the neck. 

Radiography shows dilatation and increased pulsation of the pulmo- X-rays 
nary artery (see Fig. 30) and sometimes of the aorta; the heart may 
be normal or slightly enlarged, and its pulsation is exaggerated. Absence Differential 
of dilatation of the left auricle distinguishes the picture from that of ciia s nosis 
mitral stenosis, and absence of cyanosis from other congenital lesions. 

Even in the presence of a typical murmur dilatation of the pulmonary 
artery may be slight and only evident in the right oblique view, especially 
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in children. A widely patent ductus may give a minimal murmur but a 
typical radiograph. The electrocardiogram is not characteristic and 
rarely shows right axis deviation. 

The lesion may remain completely latent and only be discovered with 
the onset of complications. Cyanosis may occur in attacks in infants 
while suckling and may also accompany attacks of dyspnoea and 
palpitation in older subjects or be present as a terminal event (cy ariose 
tardive). The ever-present risk is malignant endocarditis, found in 22-8 
per cent of Abbott’s (1932 and 1936) cases. The vegetations begin in 
the pulmonary artery and may extend along the ductus, involving the 



Fig. 30. Radiograph of patent ductus arteriosus, showing typical dilatation 
of pulmonary artery. (From Archives of Disease in Childhood , 1932) 

aortic valves (Boldero and Bedford; Muir and Brown, 1932; Hamilton 
and Abbott). Epilepsy occurs often. Rupture of the dilated ductus, 
paralysis of the left vocal cord, and paradoxical embolism are rare 
complications. The average age at death is 24, with a maximum of 66 
years. 


19.— DEFECTS OF THE INTERAURICULAR SEPTUM 

629.] Valvular or slit-like patency of the foramen ovale is a common 
post-mortem finding which need not be regarded as pathological, but 
apertures in the interauricular septum large enough to allow free 
communication between the two auricles cause secondary changes in 
the heart, often leading to heart failure. The aperture may represent a 
widely patent foramen ovale or a true defect of the septum situated 
above or below the foramen. The lesion may be isolated or combined 
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with other malformations, such as pulmonary stenosis, coarctation of Associated 
the aorta, or interventricular septal defect. The present description nia tf° rmatwns 
refers to interauricular septal defects without other serious mal- 
formations. 

The secondary pathological changes in the heart consist of great Secondary 
enlargement of the right auricle and ventricle from dilatation and c ' nan % es 
hypertrophy, dilatation of the pulmonary artery and its main branches, 
w T hich often show atheromatous changes, and occasionally pulmonary 
incompetence. The left chambers are little affected and the aorta is 
often hypoplastic. Septal defects are often associated with chronic 
valvular disease of rheumatic type, especially mitral stenosis <Luiem- 
bacher’s syndrome). 

Cardiac symptoms are often absent or delayed until adult life, when Clinical 
they may develop gradually or suddenly during some intercurrent P lctUie 
illness. Cyanosis is commonly absent until late; it may occur Iran- Cyanosis 
siently during exertion, may develop gradually during adult life, or 
may be only a terminal event. Pallor is quite common. Clubbing is 
absent or slight, unless there is cyanosis. In about one-third of cases 
there is poor physical development or even dwarfing (see Vol. IV. 
p. 304). 

The pulse is small and the blood-pressure low. In the later stages the Blood- 
pulse may be irregular from auricular fibrillation. The heart is greatly P ressure 
enlarged, the praecordia bulges, and there is diffuse precordial pulsation. Heart 
Although enlargement involves the right heart chambers, the apex beat 
is displaced to the left. The most characteristic signs are those due to 
dilatation of the pulmonary artery, namely, forcible systolic pulsation 
with diastolic shock, a systolic murmur or even a thrill in the pulmonary 
area, and a much accentuated pulmonary second sound. A diastolic 
murmur of pulmonary incompetence is sometimes audible. There may 
be also the characteristic murmurs of associated mitral stenosis. A 
systolic murmur and thrill, sometimes extending into diastole, situated 
behind the mid-sternum, has been described as due to the septal defect, 
but it is difficult to exclude pulmonary dilatation as the cause of such 
a murmur. In a few cases murmurs are absent. 

The radiograph is characteristic and consists of great enlargement of X-rays 
the heart, which is globular or of the cceur en sabot shape, dilatation 
of the pulmonary artery and its branches often attaining aneurysmal 
proportions, and a small aorta. The right pulmonary artery forms a 
large pulsating shadow in the right lung root which has been wrongly 
diagnosed as a tumour (see Plate II). The electrocardiogram shows right Electro- 
axis deviation, often with inversion of the T-waves in leads II and III, cardlo & ram 
and sometimes the QRS complex is widened, suggesting bundle-branch 
block (see Fig. 31). 

The average age at death in Roesler's 62 cases was 36; the youngest Course and 
subject was 11 months and the oldest 75 years. During childhood P ro ^ nosii 
and early adult life symptoms may be slight or absent, and many 
subjects are capable of normal physical activities and may bear children 
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without difficulty, but some are delicate and have to lead restricted 
lives. 

Cyanosis and dyspnoea may develop gradually or suddenly during 
some intercurrent illness. Cardiac failure, often with auricular fibrilla- 
tion, is the usual cause of death. Unlike most other congenital lesions, 
auricular septal defects seldom predispose to malignant endocarditis, 
and pulmonary tuberculosis is rare. Paradoxical embolism is an 
occasional complication; clot detached from a venous thrombosis may 
pass through the septal defect and lodge in the systemic arteries. 



Fig. 31.— Electrocardiogram from a case of patent interauricular septum (necropsy 
control) showing right axis deviation, with widened RS deflections and inversion 
of T-waves in leads II and HI 


The characteristic radiograph of aneurysmal dilatation of the pulmo- 
nary artery and its branches, with gross enlargement of the heart 
al and a small aorta, should suggest auricular septal defect. Other con- 
genital lesions causing pulmonary dilatation can usually be excluded by 
the absence of their typical murmurs. Of acquired heart lesions mitral 
stenosis and chronic lung disease with pulmonary arteriosclerosis may 
give a somewhat similar radiograph; in mitral stenosis the murmurs, 
rheumatic history, and enlarged left auricle are points of distinction, 
although auricular septal defect may co-exist. In acquired pulmonary 
arteriosclerosis chronic lung disease is usually present. 
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20.— ISOLATED INTERVENTRICULAR SEPTAL 
DEFECTS 

(Synonym. — Maladie de Roger) 

630.] Uncomplicated interventricular septal defects arise towards the Aetiology 
end of the eighth week of intra-uterine life and are situated anterior xo 
the membranous septum. Small in si ze and encircled by fibrous tissue, 
they may be gradually obliterated with disappearance of physical signs 
(Parkes Weber; French). Cicatricial tissue derived from the defect may 
involve an aortic cusp and lead to its deformity with aortic incompetence. 

The only symptoms are those of complications. Cyanosis on exertion Clinical 
has been mentioned by Perry and cyanose tardive by others. Permanent P lcture 
cyanosis excludes the pure abnormality. The physical signs are those C} anosis 
described by Roger and consist of a mesocardial systolic murmur and Heart 
often a thrill of maximum intensity in the third and fourth left spaces. 

The murmur has a peculiar harsh quality and is conducted with 
diminishing intensity towards the periphery. It may be heard in the back. 

There is no characteristic radiograph, although a globular heart has X-rays 
been described, and the pulmonary artery is often slightly dilated. 

Subjects with this lesion are usually strong and healthy and able to Course and 
lead active lives not subject to any restrictions. The lesion is probably P r °z nosls 
much more common than is generally supposed; many cases remain 
entirely latent until the onset of complications, and many are inter- 
preted as of rheumatic aetiology. Malignant endocarditis may involve 
the margins of the defect and that part of the wall of the right ventricle 
on which the abnormal shunt impinges. Congenital heart-block (see 
p. 222) has been most often associated with this condition (Yater; 
Lampard). Abbott (1932 and 1936) found the average age at death 
to be 14-5, with a maximum age of 49 years. 


21.-PULMONARY STENOSIS WITH CLOSED 
INTERVENTRICULAR SEPTUM 

631.] This type of stenosis, developing after the septa have closed, is Aetiology 
often inflammatory in origin. The stenosis is usually valvular, the cusps 
being fused into a diaphragm with a small aperture, but it may be 
subvalvular or between the conus arteriosus and the main cavity of 
the ventricle. The pulmonary tract may be narrowed as a whole or 
completely occluded at some point (atresia). The foramen ovale is 
usually patent and sometimes the ductus, especially in pulmonary 
atresia. The pulmonary artery may be either dilated or hypoplastic, 
and similarly the conus arteriosus may be either dilated or narrowed 
(see Fig. 32). 



Clinical 

picture 


Heart 


X-rays 


Electro- 

cardiogram 


Prognosis 


228 


HEART DISEASES 


[VOL. VI 


Cyanosis may be absent or slight or only develop late, and it is less 
severe than in Fallot’s tetralogy. Clubbing is slight or absent, corre- 
sponding to the degree 
^ V. * of cyanosis. 

K ’ * The signs consist of 

a harsh systolic mur- 
mur and thrill in the 
pulmonary area. The 
pulmonary second 
sound is diminished or 
absent in some cases 
but may be normal or 
accentuated when the 
stenosis does not in- 
volve the valves. Radio- 
graphy often shows a 
prominent pulmonary 
arc, which may be 
due to a dilated conus 
(Usumoto). The elec- 
trocardiogram often 
shows right axis devia- 
tion (see Fig. 33). 

The patient may re- 
main in relatively good 
health until the second 
or third decade, when 
cyanosis is apt to ap- 
pear, together with increasing dyspnoea and incapacity. The duration 
of life is longer than in Fallot’s tetralogy; Abbott’s (1932 and 1936) 



Fig. 32. — Stenosis of conus arteriosus of right ventricle 
below pulmonary cusps, with malignant endocarditis 
at site of stenosis. Pulmonary artery much dilated 
beyond stenosis; aorta slightly constricted at isthmus 



Fig. 33. — Electrocardiogram from a case of simple pulmonary stenosis 
showing right axis deviation 
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statistics show a maximum age of 45 3 ears, average age of 22. when 
all septa are closed, and a maximum age of 57 years, average age IS. 
with patent foramen ovale. With pulmonary atresia the duration of 
life is shorter, the average being less than two years. The cause of 
death is commonly malignant endocarditis, pulmonary tuberculosis, 
or intercurrent disease. 


22.— FALLOT ’ S TETRALOGY 


(Synonym . — Pulmonary stenosis with patent ventricular septum; 


632.] The tetralogy consists of pulmonary or conus stenosis, inter- Definition 
ventricular septal defect, dextroposition of the aorta, which lies astride 



Fig. 34. — Fallot's tetralogy, (a) Left ventricle opened, showing defect of septum. 
(b) Right ventricle opened, showing hypoplasia of pulmonary' artery* and large 
aorta 


the septal defect, and great hypertrophy of the right ventricle, without 
much dilatation. The pulmonary stenosis may consist of hypoplasia 
of the whole pulmonary tract or may involve the valves or the infundi- 
bulum or both. The pulmonary artery is of small calibre and thin-walled. 

The aorta is large and displaced to the right and communicates with 
both ventricles above the septal defect (see Fig. 34). Although the right 
ventricle is hypertrophied, there is little dilatation, and the heart is 
not much enlarged. Other cardiac malformations may be associated, 
especially right-sided aortic arch and a patent foramen ovale. 

Deep cyanosis from birth is the rule, although there may be exceptions. Clinical 
and clubbing is always present in those that survive long enough. The P icture 
pulse is regular and small, and the blood-pressure tends to be low. 
Enlargement of the heart is slight or absent. A systolic murmur is Heart 
heard in the third left space, and it may be transmitted to the neck or 
carotid vessels; it is usually less intense than in pulmonary stenosis 
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with closed ventricular septum, and occasionally it is faint or absent. A 
systolic thrill at the pulmonary area is common but not constant, and 
the pulmonary second sound is usually diminished or absent. 

The radiograph is characteristic and shows a cceur en sabot configura- 
tion without appreciable enlargement of the heart transversely. There 
is not any dilatation of the pulmonary artery, and often a noticeable 
concavity is present between the vascular pedicle and the heart proper 



Fig. 35. — Radiograph of Fallot’s tetralogy, showing emir en sabot , concavity 
in region of pulmonary artery, and aorta projecting to right 

on the left side. The aorta may appear large and extend abnormally 
to the right (see Fig. 35). The electrocardiogram shows well marked 
right axis deviation. 

Life is usually short, and the average age at death is given by Abbott 
(1932 and 1936) as 12 years. A few reach 20 to 30 years, and the highest 
recorded age reached is 59, that of an American musician reported by 
White and Sprague, Those affected are usually invalids and incapacitated 
from work. Death is most often due to pulmonary tuberculosis, malig- 
nant endocarditis, or intercurrent disease. 


23.-EISENMEN GEE/ S TETRALOGY 

633.] This combination of congenital defects, first clearly described by 
Eisenmenger in 1897, is rarer than Fallot’s tetralogy and consists of a 
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defect of the ventricular septum, dextroposition of the aorta astride the 
septal defect and communicating with both ventricles, dilatation of the 
pulmonary artery or conus or both, and enlargement of the right ventricle. 

Moderate or deep cyanosis is the rule and clubbing of the fingers Clinical 
proportional to the cyanosis. Clinical examination reveals a harsh P lciu/e 
mesocardial systolic murmur, not transmitted to the neck, sometimes 
accompanied by a thrill, and an accentuated pulmonary second sound. 
Radiography shows a large pulmonary arc, formed either by the artery 
or by the conus, which differentiates it from Fallot’s tetralogy, in which 
the pulmonary artery is hypoplastic. 

Eisenmenger’s patient died at the age of 32, and Abbott’s c 1932 and Courts and 
1936) statistics show* an average duration of life of 14 years, the maxi- P n7 3 nosis 
mum being 59 years. The degree of disability may be less than in the 
other malformations causing cyanosis. Death may be due to heart 
failure, malignant endocarditis, or intercurrent disease. 

24.— TRANSPOSITION OF THE GREAT VESSELS 

634.] Transposition of the great vessels may be complete, the aorta Aetiology 
arising from the right ventricle and the pulmonary artery from the left 
without other cardiac abnormality. It has been explained by Spiizer 
on phylogenetic grounds as an effect of lack of torsion of the primitive 
cardiac tube leading to a persistence of the right reptilian aorta, the 
transposed vessel corresponding to this structure which normally 
disappears in the human heart. 

In ‘corrected’ transposition the aorta and pulmonary artery, although ’ Corrected' 
transposed, communicate with their proper ventricles. The aorta, lying iran& P° sitlon 
in front of the pulmonary artery, arises from a small anterior \ entriele. 
which communicates with the left auricle by a bicuspid valve. The 
pulmonary artery opens into a large posterior ventricle, which forms 
the apex of the heart and communicates with the right auricle by a 
tricuspid valve. A large defect of the interventricular septum may 
accompany both types. 

In complete transposition extreme cyanosis exists from birth and life Clinical 
is brief. The effects of a grave handicap to the circulation may be miti- P icture 
gated by an interventricular septal defect and a patent ductus arteriosus, 
with consequent lessening of cyanosis and prolongation of life. In 
‘corrected* transposition cyanosis is slight or absent entirely. 

It is impossible to diagnose the condition with certainty during life. 

In complete forms life is generally brief, with an average of 6 months. Course and 
In ‘corrected’ transposition the average age at death is 1 1 years, with an P r °snosis 
extreme of 24 years (Abbott, 1932 and 1936). 

25.-TRICUSPID ATRESIA 

635J Tricuspid atresia is always associated with an interauricular Aetiology 
septal defect and often with a defect of the interventricular septum. The 
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right ventricle is extremely small and aplastic, and there may be pulmo- 
nary atresia. The ductus arteriosus remains patent. This group of 
abnormalities constitutes a functional cor biatriatum triloculare. 

Cyanosis is present from birth and gradually deepens in intensity. 
Murmurs are usually absent, unless there is an associated interventricular 
septal defect. 

Radiography shows a large left ventricle, a dilated right auricle, and 
a small vascular pedicle. 

Left axis deviation is present. 

The combination of cyanosis with left axis deviation in the electro- 
cardiogram is sufficiently characteristic of this defect to enable a correct 
diagnosis to be made. 

Life is usually not protracted, the average age at death being 5 years. 
Life may be more prolonged in those cases in which there is trans- 
position of the vessels. 
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1 INTR ODU CTION 

{Synonyms . — Rheumatic carditis; rheumatic myocarditis, endocarditis, 

and pericarditis) 

636.] A description of rheumatic heart disease in children is an account 
of an infection invading the heart through the coronary arteries and 
tending to become generalized throughout its substance. Although for 
descriptive purposes we may speak of rheumatic myocarditis, endo- 
carditis, or pericarditis, such terms seldom if ever accurately describe 
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the pathological or even clinical condition present. Wide-spread changes 
in the heart are the rule; severe disease is not confined to the myo- 
cardium or endocardium as it is in diphtheria or malignant endocarditis 
respectively. On the contrary, if the myocardium is at all se\erely 
affected, the endocardium will be invaded; when the valves are attacked, 
the myocardium will not escape; and, if pericarditis develops, both the 
heart-muscle and the endocardium will assuredly, sooner or later, be 
severely infected. For these reasons rheumatic heart disease is most Rheumatic 
accurately described as rheumatic ‘carditis’. carditis 

To attempt a definition of rheumatic heart disease is unnecessary: It 
is only a part of the general infection known as acute rheumatic 
infection. A bacteriological definition would probably still be unaccept- 
able. The streptococcal hypothesis of the origin of acute rheumatism, 
advanced by F. J. Poynton and A. Paine in 1900. has not vet won 
general acceptance in spite of the strong evidence in its favour. Never- 
theless rheumatic carditis is a very clear-cut entity: its morbid anatomy, 
especially its hlstopathology, is its most distinguishing feature; and 
clinically it conforms so closely to type that it can usually be recognized 
even when evidence of general rheumatic infection is equivocal or absent. 


2.— AETIOLOGY 

The controversial subject of the bacteriological cause of acute rheumatism 
and its attendant carditis will not be discussed here. The whole subject 
has been studied in such detail pathologically and clinically that the 
description of rheumatic heart disease need suffer little if the question 
of Its exact bacteriological cause is left open. It is assumed here that 
the infecting agent reaches the heart through the coronary arteries and Pash of 
there sets up its characteristic tissue-changes. That a name is not given 
to the infecting agent matters little: still less. It is hoped, does it matter 
that I believe, in spite of one or two difficulties remaining, that the 
infecting agent is a non-pyogenic streptococcus of the S~ viridans type, 
which is a normal inhabitant of the alimentary' tract. See also Rheumatic 
Infection, Acute. 

The general aetiological factors in the production of rheumatic heart Rheumatism 
disease are governed by those of acute rheumatic infection. It is therefore 
unnecessary to discuss in detail such factors as age, sex, heredity, social 
environment, and tonsillar infections. The position may be summed up 
by the statement that rheumatic heart disease in children is particularly 
common in the children of the poor, living in industrial towns, attending 
elementary schools under compulsion, and suffering from infected 
tonsils. 

Given rheumatic infection, some factors predispose further towards Rheumatic 
cardiac rheumatism. As might be expected, the more severe the rheum- heart disease 
atic attack and, within the limits of the age incidence of juvenile 
rheumatism, the younger the child, the more likely is the heart to be 
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affected. Environmental factors are of such importance in the produc- 
tion of juvenile rheumatism that it is hard to escape the conclusion that 
they play a part in determining the severity of the complaint and thus 
the likelihood of cardiac disease. These factors are not so much the 
concomitants of great poverty, such as squalor, underfeeding, and over- 
crowding, as those of comparative poverty. Housing is important; the 
cold damp jerry-built house, cheaply built on a cheap damp site, is a 
probable danger; and rheumatic heart disease is admittedly common 
among children dwelling in basements. Chronic tonsillar infection 
predisposes strongly not only to juvenile rheumatism but also to 
rheumatic heart disease; this is shown by the fact that in the acute 
rheumatism of tonsillectomized children the incidence of carditis is far 
lower than in those with infected tonsils (Miller). 

The early attacks in a series of rheumatic attacks are those which 
seem to determine if the heart is to be involved or not. Thus, if the heart 
has been spared in the first two or three attacks, it is unlikely that it will 
become affected in later ones. On the other hand, if the heart has been 
severely damaged in the early rheumatic attacks, it is unlikely to be 
spared in subsequent attacks; indeed it will probably bear the brunt of 
each recrudescence. 

There remain those cases of heart disease conforming to the rheumatic 
type but without any history of rheumatic symptoms. In these the 
rheumatism may have been so mild as to be forgotten, overlooked, or 
misinterpreted, but there seems to be no doubt that rheumatic carditis 
may be the only recognizable manifestation of rheumatic infection. 
Such cases are commoner in adolescents and adults than in children 
and most commonly show mitral stenosis as the cardiac lesion. In 
such instances buried septic tonsils are the rule, with or without a 
history of sore-throats. 

Figures for the incidence of rheumatic carditis among children attend- 
ing elementary schools in industrial towns are usually given very 
roughly as 1 per cent of entrants and 3 (2*5 to over 5) per cent for 
‘leavers’. It is to be hoped that such figures should now call for modifica- 
tion, but it must be understood that they never represented the incidence 
of the disease in the general juvenile population of the country. Allow- 
ances must be made for the facts that in the elementary school children 
in rural districts, and even in residential towns, the disease is much 
less common than in the children living in industrial towns; and that in 
children of the well-to-do classes rheumatic heart disease is almost a 
rarity. 

Juvenile rheumatism and its carditis show a very definite class in- 
cidence; the upper limit of the rheumatic stratum of the child population 
appears to run just above the class that attends the elementary State 
schools under compulsion. This is well shown by the figures kindly 
supplied by Pearse Williams from the Regent Street Polytechnic 
Secondary School. Comparing the scholarship boys from the elementary 
schools with the fee-paying boys, the percentages of rheumatic heart 
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disease in the two groups were 2*57 and 0-9S respectively, in spite of 
the fact that the scholarship bo>s must to some extent be selected 
physically as well as intellectually. 

It is more than probable that such figures as are given here now require Decrease in 
considerable modification, especially as regards London. For very many inadence 
years there has been a gradual diminution in the severity of rheumatic 
infection with probably a diminution i n its incidence; rheumatic hyper- 
pyrexia has virtually disappeared, and the old-fashioned case of 
rheumatic fever is hardly ever seen. It cannot be doubted that a reduc- 
tion in the severity of acute rheumatism would cause a diminution of 
the amount of heart disease in children: first, the most severe types of 
carditis would diminish in incidence; secondly, the more ordinary heart 
cases would become less common; this seems to be what is happening. 

Acute pericarditis, the most severe acute manifestation of cardiac 
rheumatism, is far less common than it was. In the period I8S2-93 
out of every 100 admissions to St. Bartholomew's Hospital for acute 
rheumatism from 12 to 15 showed acute pericarditis (Church); by 
1910 this figure had fallen to below’ 5; and now it can hardly be doubted 
that, even in a children's hospital, the percentage of rheumatic in- 
patients with acute pericarditis would be w ell below this figure. Further, 
experience in London suggests that in recent years there has been a 
notable diminution in the more ordinary cases of juvenile rheumatism 
and rheumatic carditis. Each winter for the last few years (preceding 
1937) corresponded with what would previously have been regarded as 
a very mild rheumatic season, and hope is beginning to dawn that this 
improved state of affairs has come to stay. 


3 ,-P ATHO GENE SIS AND MORBID ANATOMY 

Rheumatic carditis is the result of an infection attacking the heart in 
a series of doses through the coronary arteries; but it is notew'orthy 
that these arteries themselves are not attacked sufficiently to interfere with 
their function, and there is thus every chance for compensatory changes 
in the heart-muscle to be satisfactorily established, once the activity of 
the infection has died down. The infective agent enters the blood-stream 
in most cases through the nasopharynx and, having arrived in the 
tissues, sets up peculiar lesions with the same histology in the endo- JUiewmtic 
cardium, myocardium, and subcutaneous nodes. These tissue reactions tissue . 
are so peculiar to rheumatic infection that they afford strong evidence in 
support of the view that the infective cause of the disease, at all events 
when acting in the human body, is a specific agent. The histopathoiogv 
of rheumatic carditis was extensively studied by C. F. Coombs. 

(1) — Myocardium 

The myocardium shows macroscopically changes due to inflammation Myocarditis 
and toxaemia, but the histological changes are of special interest. These 
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Microscopical show three sets of features: (i) the peculiar proliferative tissue-reaction 
appearances stroma set up by the infecting agent; these areas, seen mainly 

close to the arterioles, consist of multinucleated cells, the submiliary 
nodules of Aschoff; (ii) toxic parenchymatous changes, consisting of 
fatty degeneration of the muscle cells and most marked close to the 
endocardium and pericardium and in the papillary muscles; and (iii) 
cicatricial healing changes. 


(2) — Endocardium 

Endocarditis Recent rheumatic endocarditis is shown by characteristic vegetations 
on the valves, the peculiar tissue response to the rheumatic infecting 
agent. There will also be a variable amount of inflammatory swelling 
of the valve and the fibrotic healing processes resulting from previous 
valvulitis. These changes are also marked in the chordae tendineae. 
The mitral valve is the first attacked, possibly because it is the largest, 
and the bead-like vegetations occur in a row close to the free edge of 
the valve-segments. If a second valve is attacked it will be the aortic, 
probably by direct spread from the mitral valve. The inflammatory foci 
here are seen spreading from the neighbourhood of the corpora Arantii. 
The tricuspid valve is involved in a fair proportion of fatal cases of 
rheumatic carditis. 
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(3) — Pericardium 

Areas of congestion and roughening of the serous surface of the 
pericardium are seen earliest at the base of the heart and may extend 
universally within and outside the pericardium, which may become much 
thickened and show nodes similar to the subcutaneous nodes found in 
the neighbourhood of joints in acute rheumatism. The pericardial fluid 
may be clear, flaked with lymph, or blood-stained. Pleurisy may be 
present at the base of the lung, usually on the left side. Pericarditis 
commonly, but by no means constantly, sets up adhesions, internal and 
external. 


4.-CLINICAL PICTURE 


Onset 


Sore-throat 
and fever 


Pericarditis 


Rheumatic carditis usually develops on set lines. With active rheumatic 
infection the myocardium is constantly affected. In attacks of any 
severity (in-patient type) both myocardium and valves are usually 
involved. Pericarditis denotes carditis of more than usual severity. The 
various modes of onset, common and rare, merit attention. 

(i) Most commonly a first or early attack of carditis develops after 
sore-throat and is associated with fever and clear evidence of rheumatic 
infection. Both myocarditis and endocarditis are present. The heart is 
enlarged, and a mitral and perhaps other murmurs are audible. 

(ii) Acute pericarditis may be added, thus completing the picture of 
pancarditis. The three modes of onset of this are given on page 261. 

(iii) In the mildest or ambulatory cases it may be difficult to recognize 
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the presence of rheumatic infection and still more the beginnings of Mildest 
myocarditis (see below); but after weeks or months an attack of obvious cases 
carditis may de\elop. 

(iv) Again, in ambulatory cases persistent tachycardia may be the only Tachycardia 
cardiac abnormality. Simple tachycardia is not uncommon in children. 

and only a small minority of such cases have any association with 
rheumatism. In such the attack of carditis may develop after many 
weeks of unexplained tachycardia. 

(v) Valvular disease is sometimes found in a child in whom symptoms Chronic 
of rheumatism cannot be traced. Usually, however, there is clear 
evidence, either by history or inspection, of the presence of septic 
tonsils. 

(yi) Very rarely the first sign of rheumatic carditis is :he sudden Heart-block 
onset of complete heart-block in a supposedly healthy child. An 
attack of febrile rheumatism follows in a week or ten days. This 
sequence of events no doubt means that the earliest myocardial lesions 
have developed in the conducting tissues. 

The symptoms of rheumatic heart disease in children may be described Symptoms 
under two headings: general symptoms due to the presence of rheumatic 
infection, and cardiac manifestations due to the in vehement of the 
heart. 

The child with any degree of active rheumatism is always physically General 
subnormal, with wasting, pallor, fatigue, loss of appetite, and some 
shortness of breath. On the nervous side it is excitable, emotional, and 
unstable, and tends to suffer from various so-called functional disorders, 
such as insomnia, tics, enuresis, night-terrors, and sleep-walking. The 
temperature is often persistently, though only slightly, raised in the 
evenings; if the rheumatic infection becomes more se\ere. the tempera- 
ture rises higher and the general symptoms of juvenile rheumatism 
appear, together with clear evidence of cardiac involvement. 

In dealing with the cardiac symptoms of rheumatic carditis in children Cardiac 
two points of fundamental importance require emphasis. First, with 
the exception of precordial pain due to pericardial friction, all the 
cardiac symptoms are due to involvement of the myocardium. As the 
heart-muscle becomes more and more actively diseased, the myo- 
cardium fails to maintain the circulation efficiently, at first during 
exertion, but later when the child is at rest. Secondly, the onset of 
cardiac symptoms in a rheumatic child invariably denotes fresh active 
carditis and never a purely mechanical failure from an old and entirely 
quiescent lesion of the myocardium. This rule holds even in ad- 
vanced heart disease in children, and indeed is more applicable 
to rheumatic heart disease in adults than is perhaps recognized. 

Cases of active rheumatic carditis in children can be fairly easily Types 
classified into four common clinical groups according to their severity; 
their cardiac symptoms may be most usefully described under each 
type. 

(i) Mildest (ambulatory) cases. Cardiac symptoms of the lowest grade Mildest cases 
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of severity will be seen in two groups of children: first, physically sub- 
normal children (described above) in whom rheumatism is the suspected 
rather than the assured cause of ill-health; and, secondly, known 
rheumatic children in whom the question arises whether active carditis 
is present or not. In these the cardiac symptoms are no more than a 
feeling of fatigue and some shortness of breath on exertion, with perhaps 
mild vasomotor symptoms. To these symptoms may be added the signs 
of slight cardiac dilatation; increase of the pulse-rate persisting during 
sleep; an evening rise of temperature; and mild rheumatic symptoms, 
such as muscular pains. From the preventive point of view this group 
showing very early rheumatism and carditis is of great importance. 

(ii) Carditis of ordinary grade. In the ordinary in-patient type of 
rheumatic carditis the child looks ill, pale, and thin. The heart shows 
the changes proper to the cardiac lesion present; the pulse-rate is raised 
to between 100 and 120 and is well above normal during sleep. The 
respiration-rate is somewhat raised, but true dyspnoea, either persistent 
or paroxysmal, is absent, and the child lies comfortably on one or two 
pillows. There is fever up to 102° F., but under treatment the morning 
temperature soon reaches normal, although a slight evening rise is 
apt to persist. Signs of congestive heart failure are usually absent, and 
there is very little cyanosis. Neither the liver nor the spleen is enlarged, 
and oedema is absent. This very common type of active rheumatic 
carditis may be accompanied by rheumatic arthritis, chorea, and, 
occasionally, subcutaneous nodes; but in many instances the only 
evidence of active rheumatic infection is a history of a recent cold or 
sore-throat, and it is clear that the activity of the infection is focused 
on the heart. 

(iii) Severe acute carditis. When there is severe active carditis, especially 
when it has developed rapidly, the child quickly becomes extremely ill, 
and cardiac embarrassment is very evident. The child is intensely pale, 
turning at times a distressing ashen colour. The lips tend to be bluish. 
The dyspnoea is urgent, and the child cannot rest unless well propped 
up in bed. Attacks of cardiac asthma may supervene, especially at 
night. The pulse is rapid (120 and over), feeble, and running. The 
temperature is probably between 102° and 104° F. and tends to be 
specially high if pericarditis is present. Precordial pain or discomfort 
may develop. As a rule the child is restless, unable to get comfortable 
or to sleep, and delirium at night is common. Cardiac vomiting may be 
troublesome. The liver may be painful but is more often only tender, the 
degree of discomfort depending not only on the size of the liver but 
also on the rapidity with which it has become enlarged. Some oedema 
of the lungs may be present, but oedema elsewhere is uncommon. 

This dangerous type of carditis is often seen in association with acute 
pericarditis and indeed is sometimes spoken of as the clinical picture of 
that condition; but it is the severity of the myocardial infection and 
failure that is responsible for the cardiac symptoms. The other mani- 
festations of rheumatic infection likely to be seen in association with 
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severe acute carditis are arthritis and subcutaneous nodes. Chorea may 
precede it, but, while the heart is in such urgent distress, the choreic 
symptoms, as a rule, subside. 

(iv) Acute carditis in the cardiac cripple. When fresh carditis develops Acute 
in a heart previously crippled by rheumatic infection, it tends to come 1,1 

on somewhat insidiously, and the symptoms correspond, e'ven in fatal cripple 
cases, more closely to the congestive heart failure of adults than to the 
acute symptoms of severe carditis as given above. Thus there will be 
cyanosis, orthopnoea, enlargement of the liver, and oedema of the lungs 
with perhaps ascites and oedema of the back or legs. Auricular flutter 
and fibrillation are rare in childhood. 

In such cases clinical evidence of fresh activity of the rheumatic 
infection may be difficult to find; but, as a rule, there is a history of a 
recent cold or sore-throat, and the temperature is raised. Subcutaneous 
nodes should be carefully sought. On the other hand, necropsy 
invariably shows fresh active carditis, and thus it may be concluded that, 
even in the really crippled heart in which old damage and mechanical 
embarrassment are at a maximum, renewed active cardiac rheumatism 
is essential to determine the onset of cardiac failure. 

(1) — Myocarditis 

Damage to the myocardium is constantly present in all forms of Incidence 
rheumatic carditis, from the slightest to the most severe, and it is 
upon the myocardial factor that the symptoms and dangers of rheumatic Symptoms 
heart disease in children depend, even when the valves and the peri- 
cardium are involved. The symptoms, therefore, of rheumatic myo- 
carditis are those of carditis (see p. 239) according to the various grades 
of the severity of the myocardial infection. The physical signs are those 
of dilatation of the heart. The deep cardiac dullness is increased to Signs 
right and left, the apex beat is displaced outside the mid-clavicular line, 
the pulse Is rapid and soft, and its rate remains raised even during 
sleep. As the left heart dilates, the apical first sound should become 
shortened, but usually by this time a mitral systolic murmur has 
developed. (See also Myocardium Diseases, p. 277.) 

(2) — Endocarditis 

Endocarditis is added to myocarditis in the great majority of in-patient Incidence 
cases of rheumatic carditis in children, and of the valves of the heart 
the mitral Is always the first to be attacked. If a second valve is involved, 
it is the aortic. In severe carditis of the cardiac cripple type the tricuspid 
valve may also be attacked, although clinical evidence of this is seldom 
found in children. The pulmonary valve is not affected in rheumatic 
carditis. 

Mitral incompetence is the -first valvular lesion to develop in cases of Mitral _ 
rheumatic carditis. In its establishment there are two factors, myocardial re 8 ur & ItaTi0n 
and endocardial. The inflammation of the cardiac muscle produces 
stretching of the mitral ring; this is probably the chief factor in the 
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production of the valvular leakage. The endocardial inflammation 
towards the free edge of the valve appears at first to help more in the 
production of the murmur than of the actual incompetence, although 
doubtless, as healing and scarring of the valve occur, this factor tends 
to maintain the defect. The influence of the valvulitis on the production 
of the mitral murmur is suggested by the fact that in the most severe 
forms of diphtheritic dilatation of the left ventricle due to a pure myo- 
carditis without valvulitis (see Vol. IV, p. 84) a systolic bruit is very 
exceptional, whereas in rheumatic carditis with its associated endo- 
carditis it is the rule. The importance of the myocardial factor in the 
production of rheumatic mitral regurgitation explains how it is that 
many cases of pure mitral incompetence clear up in the course of a few 
years. 

The characteristic physical sign of mitral incompetence is the addition 
of an apical systolic bruit to the signs of cardiac enlargement. This is 
conducted towards the left axilla and may be audible at the angle of 
the left scapula, and in well marked cases may be accompanied by a 
systolic thrill; although exceptional, this is the commonest thrill to be 
felt in acquired heart disease in children. 

The development of the bruit is preceded by dilatation of the left 
ventricle, and in some instances it only makes its appearance as the 
activity of the carditis diminishes and the heart’s action becomes slower 
and stronger. More often the murmur is only intensified at this stage. 

Fully developed mitral stenosis with its characteristic signs is rare 
during childhood. For this there are several reasons. First, for the 
establishment of true stenosis there must be previous rheumatic inflam- 
mation throughout the whole substance of the valve from free to 
attached borders; and for this to reach a degree which will be followed 
by universal thickening and fibrosis of the valve usually requires either 
repeated attacks of endocarditis or a long subacute infection of the 
valve. Further, time must elapse for the recovery of the myocardium 
so that the mitral ring will not be so much stretched as to preclude 
stenosis of the orifice by the damaged valve. 

Established mitral stenosis being rare in children, the question arises 
if it is possible to recognize in them the preliminary inflammatory and 
healing stages which will later end in true stenosis. Many hold that the 
apical mid-diastolic murmur indicates these preliminary stages. This 
murmur is heard over a small area immediately internal to the apex 
beat; it follows the second apical sound, from which it is separated by 
a very brief interval of time. At its earliest appearance this abnormal 
apical diastolic sound may he short, a ‘sound’ rather than a murmur, 
and the second apical sound is then spoken of as pseudo-reduplicated . 

That this mid-diastolic murmur may have some connexion with 
thickening of the mitral valve, such as may in time produce mitral 
stenosis, seems clear from two considerations. First, it is heard in 
exactly the same position as the presystolic bruit of stenosis and is as 
strictly localized as is that murmur. Secondly, it is not uncommon to 
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observe in an adolescent a short presystolic bruit becoming superseded 
by a mid-diastolic murmur as the heart quiets down under the influence 
of rest. On the other hand, it seems equally clear that by no means 
all mid-diastolic murmurs mean the ultimate development of mitral 
stenosis: in many instances they disappear in the course of time. 

Perhaps at the most it ma) be said that, when a mid-diastolic murmur 
is well marked and clearly and continuously audible over many weeks 
or months, the later development of mitral stenosis must be suspected, 
especially when the murmur is accompanied by accentuation of the flrsi 
apical sound. 

As regards the causation of this mid-diasiolic murmur. D. B. Lees Cause cf ^ 
taught that it was due to such thickening of the mitral segments as 
impaired their mobility without producing actual stenosis. C. F. Coombs 
thought that disappearing bruits of this sort might be due to a relative 
stenosis, the mitral ring being less dilated than the rest of the left 
ventricle. The same murmur has also been attributed to partial heart- 
block and to adherent pericardium. The mid-diastolic type of the 
so-called Austin Flint murmur is probably the same phenomenon. 

Aortic valvulitis is common in children and produces in them regur- Aortic 
gitation but not stenosis. According to Herder aortic valvulitis is €ndocarditls 
particularly common in the endocarditis occurring during scarlet fever. 

Aortic endocarditis of rheumatic origin shows but few differences in 
children from the similar lesion in adults. The pallor which is apt to he 
present in adults is not seen in children, who present the same com- 
plexion in all cases of carditis. The diastolic murmur is soft but is 
usually easily audible; it is generally best heard in the third left space 
next the sternum rather than at the aortic area. It tends to be conducted 
down the left side of the sternum and may sometimes be heard towards 
the outer side of the apex beat. 

Aortic stenosis due to rheumatism is rare in adults and practically Aortic 
unknown in children. In them signs pointing to aortic stenosis should * tenosis 
lead to a suspicion of a congenital heart lesion or of malignant endo- 


carditis. 

Tricuspid endocarditis is present in a fair proportion, perhaps a Tricuspid 
quarter, of cases of fatal rheumatic carditis in children. How often it vaivu * m ' s 
occurs in surviving cases cannot be computed, as it seldom gives rise 
during childhood to signs or symptoms by which its presence can be 
detected. The pulmonary valves appear to be immune to juvenile Pulmonary 
rheumatic infection. \al\es 


(3) — Pericarditis 

Pericarditis completes the triad in rheumatic carditis and is correctly 
regarded as the most dangerous form of cardiac rheumatism. Its 
immediate dangers are due to the facts that it denotes a severe rheumatic Immediate 
infection, and that myocarditis and endocarditis are not only invariably dm % ers 
present but tend to be of great severity. The myocarditis is the cause 
of death in acute rheumatic pericarditis in either of its stages of friction 
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or of effusion. The ultimate dangers of pericarditis are concerned with 
the severely damaged condition in which the heart may be left with the 
consequent increased liability to recrudescences of carditis and the pos- 
sible formation of dangerous adhesions — chronic adhesive mediastinitis 
(see p. 246 and Mediastinum Diseases). 

Acute pericarditis therefore denotes a severe rheumatic infection, and 
thus it is seen with high fever (103° F. or more), multiple arthritis, 
severe chorea, and subcutaneous nodes. As mentioned above, this, the 
most severe form of rheumatic carditis, is becoming less and less 
frequent. 

Acute pericarditis may show three inodes of onset: 

(i) By far the commonest is in the course of a prostrating attack of 
rheumatic infection, marked by high fever and perhaps subcutaneous 
nodes, the pericarditis being suspected on account of the height of the 
fever and confirmed by the discovery of pericardial friction. 

(ii) Acute pericarditis may also develop much more quietly. Although 
this is a much less common mode of onset, it is not very rare to discover 
pericardial friction in a rheumatic child not too ill to be brought to 
hospital as an ordinary out-patient. In such cases the myocarditis is not 
yet severe; hence the lack of urgent symptoms. Such a condition may be 
conveniently called one of primary rheumatic pericarditis, and, although 
such cases react well to treatment by salicylate, it is probable that before 
recovery severe damage to the myocardium will develop. 

(iii) Still more insidiously acute pericarditis may develop in a heart 
already crippled by previous attacks of pericarditis. In such instances 
pericardial friction may be slight, evanescent, or even absent. 

The symptoms of acute pericarditis are for the most part those of 
acute and severe myocarditis, and have already been described under 
severe acute carditis (see p. 240). The degree of illness produced is great, 
because the dilatation of the heart, consequent upon the myocardial 
damage, is not only severe but of rapid onset. The intense rheumatic 
toxaemia, the high fever, and the restlessness of the child further increase 
the gravity of the illness. 

In addition to the symptoms of the intense myocarditis there are two 
symptoms peculiar to pericarditis, neither of which, however, is present 
in most cases. The first of these is precordial pain corresponding to the 
pericardial friction; and the second is puffiness of the eyelids, usually 
more marked in the upper lids. 

Pericardial friction is the distinctive sign of pericarditis, and the 
scratching or even rougher sound of the friction is often characteristic 
of the rheumatic type of pericardial inflammation. This sound is usually 
heard earliest at the base of the heart towards the pulmonary area 
or down the left side of the sternum, but it may be wide-spread over 
the precordial area. It may be systolic, or both systolic and diastolic; 
occasionally an auricular presystolic element can be detected in it. 
Sometimes the friction will run over the heart sounds, being confined 
neither to systole nor to diastole. The sound of pericardial friction is 
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more scratchy than that of a valvular murmur and, moreover, it does Diagnosis 
not follow the well known murmur paths. from murmur 

It Is important also to notice if the friction extends round the edges 
of the heart (external pericarditis) and between the heart and the lungs. External 
In this event the friction will be influenced by the respirator; as well as P sncaniltls 
by the cardiac rhythm. Such external pericarditis adds much to the danger 
of the future development of adhesive mediastinitis. 

In association with acute pericarditis there are usually abnormal signs Associated 
at the base of the left lung, in the lower axilla, and posteriorly. There 
may be a direct extension of the inflammation from the pericardium to 
the pleura, giving rise to friction or effusion, I.e. rheumatic pleurisy. 

Commoner are signs of congestion, broncho-pneumonic consolidation 
and collapse (partial or complete) in the lower lobe of the left lung. 

These pulmonary conditions appear to depend upon compression of the 
lung by the greatly enlarged heart rather than directly upon the presence 
of acute pericarditis; but in a peculiar form of consolidation running 
an afebrile course, which he termed the ‘rheumatic lung , A. E. Naish 
demonstrated histological changes of the rheumatic type. This suggests 
that perhaps rheumatic infection pla\ s a part in the production of these 
various pulmonary conditions. Similar changes at the base of the right 
lung are rare. 

Acute pericarditis may subside in the dry stage: then the friction will Pericardial 
disappear as the temperature falls and the child improves. Often, how- e ^ USIon 
ever, it passes on to a stage of pericardial effusion ; then the friction will 
disappear while the raised temperature persists and the child remains 
unimproved. 

Effusion in rheumatic pericarditis in a child is nowadays of little Significance 
practical importance. The effusion is small in amount, h is not in itself 
a danger or a cause of death, and it is neither necessary nor safe to 
attempt its aspiration. The dangers of pericarditis, even in its stage of 
effusion, still come from the immense dilatation of the heart from the 
severe associated myocarditis. Consequently the recognition of the 
presence of effusion is of no great moment, and this is fortunate, 
because the signs of its presence are equivocal. The condition is one 
in which there is a small effusion overlying a greatly dilated heart, and 
the signs of its presence are not distinctive as in tuberculous pericardial 
effusion, in which there is a large effusion surrounding a heart of normal 
size. Various physical signs of pericardial effusion are described, but Signs of 
in rheumatic cases, for the reasons given, none is of great value. The € ff' usU)n 
most suggestive are the great enlargement of the cardiac dullness, 
especially upwards, the distant character of the heart sounds, and the 
resistant dullness over the praecordia. Radiological examination should 
not be undertaken in such gravely ill children. 

The diagnosis of rheumatic pericardial effusion is best made not by Diagnosis of 
these signs but by consideration of the progress of the case. When 
friction disappears while the temperature is sustained and the child 
unimproved, especially if there is a further increase in the area of cardiac 
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dullness, effusion should be suspected. The diagnosis will be confirmed 
if, a week or ten days later, the friction reappears accompanied by a 
falling temperature and improvement in the child’s general condition. 

The term adherent pericardium, used clinically, means that the peri- 
cardium is not only adherent to the heart-muscle but also to the structures 
outside the pericardium, i.e. lungs, chest wall, and diaphragm, the state 
which is accurately described by the cumbersome term chronic adhesive 
mediastinitis. The attachment of the heart through the diseased peri- 
cardium to the external structures loads the heart with much additional 
work; and if the adhesions are sufficiently complete, little room is left 
for the growth of the heart as the child develops. As the result of its 
difficulties the heart becomes as greatly enlarged as is needful or possible, 
and the child tends to remain stunted in growth and retarded in physical 
development (cardiac infantilism, see Vol. IV, p. 304). Even in this 
condition, in which the mechanical handicaps of the heart are at a 
maximum, the onset of cardiac failure always denotes fresh cardiac 
infection. These symptoms have been given under acute carditis in 
the cardiac cripple (see p. 241). 

The heart is much enlarged. Precordial bulging is common, and the 
scars of leech bites may be present over the heart. There are also the 
signs of valvular disease, usually multiple and severe. Many signs of 
pericardial adhesions are described, of which the least unreliable are the 
following: (i) fixation of the apex beat, with the result that it does not 
shift to the right when the child rolls off his back on to his right side; 
a large heavy heart, if free to move, shows shifting of the apex beat in 
these circumstances; (ii) systolic retraction of the interspaces near the 
apex beat, which increases rather than disappears when the child is 
rolled on to his right side; any very large heart may cause a similar 
retraction of the interspaces with each systole in the supine position, 
but if it is free to move it will fall away from the chest wall in the right 
lateral position and the retraction will cease; (iii) cardiac pulsation 
produced by adhesions between the heart and the diaphragm and visible 
in the region of the lower ribs posteriorly on the left side (J. Broadbent’s 
sign); and (iv) enlargement of the heart greater than can be accounted 
for by the valvular lesions present. 

(4) — Arrhythmia 

Arrhythmia plays but a small part in rheumatic heart disease in 
children. Bradycardia of mild degree is fairly common during con- 
valescence from a rheumatic attack and is a good rather than a bad 
sign. A simple tachycardia may be a prelude to the onset of carditis 
(see p. 239). The juvenile or respiratory type of arrhythmia disappears as 
the heart becomes actively infected, and its restoration suggests that 
the carditis is no longer active. Premature contractions may be found 
in rheumatic children but are not of any particular significance in 
active carditis. Auricular flutter and fibrillation are both very uncommon 
during childhood, even in advanced valvular disease. Heart-block in 
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its slightest forms can be proved by the electrocardiogram to be present 
in a fair proportion of cases of active rheumatic carditis, ev en in early 
stages. This is of theoretical interest as showing the organic basis of 
rheumatic damage to the heart. Complete heart- block may appear in 
extremely rare instances as the first sign of rheumatic carditis or even 
of rheumatic infection (see p. 239). 

(5) — Stage of Recovery 

Special attention must be paid to the stage of recovery in rheumatic 
carditis in children, because it raises important and difficult problems. 
The chief question which arises is: on what evidence may the practitioner 
be satisfied that all active damage in the heart has come to an end? 



Fig. 36. — Pulse chart of a lively five-year-old boy in bed with suspected active 
rheumatic carditis, showing significance of the sleeping pulse-rate fx) 


An attempt to answer this question may be made by the consideration 
of the following points: 

(i) A child with active carditis neither looks nor feels really well; Signs of 
therefore constitutional improvement — a gain of flesh, colour, spirits, $ uiescence 
and vitality — is important evidence of the quiescence of active infection. 

(ii) A return of the pulse-rate to normal figures affords proof in the Pulse-rate 
same direction; but here the most reliable guide is the puise-rate during 

sleep. This observation is most important, and in any doubtful case it 
should never be omitted (see Fig. 36). 

(iii) A return of the temperature to the normal points in the same Temperature 
direction, but here caution is advisable. A chart showing a regular 

evening rise of temperature above normal may be taken to indicate 
active infection; but, even if the night temperature readings remain at 
or below normal, a persistent and regular saw-like temperature graph 
should be viewed as indicative of low-grade activity. 

(iv) The reappearance of sinus arrhythmia suggests cessation of active Sinus 

carditis; its non-appearance is quite inconclusive. arrhythmia 

(v) Normal readings of the sedimentation-rate (see Vol. IT, p. 491) 
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afford satisfactory evidence of freedom from active carditis (Perry). 
Single readings are unreliable. 

Studies of the leucocytic reactions of the blood do not afford a 
sufficiently delicate test to be of clinical value in this matter. 

The diagnostic points enumerated above work only one way; that is to 
say, if they are all satisfactory, it may be concluded that active carditis 
has ceased; whereas, if they are unsatisfactory, the continued presence 
of infection or toxaemia must be inferred, but it does not necessarily 
follow that it originates in the heart. 

This leads to a subsidiary problem which may arise in connexion with 
the recovery stage in rheumatic carditis; a child may continue to look 
ill, with raised pulse and temperature readings, owing to active sepsis 
in the tonsils and not to active carditis. This dilemma is uncommon, 
which is fortunate, because much experience and patience are needed 
to reach a conclusion in such circumstances. It is well to play for time; 
as a general rule, when a child with obvious tonsillar sepsis has remained 
after a rheumatic attack stationary and unimproved for not less than 
six weeks, in the absence of active rheumatic symptoms, tonsillectomy 
should be undertaken. 


S.— COURSE AND PROGNOSIS 
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The course of rheumatic carditis in children is extremely variable in 
length and severity. Roughly, the length of the attack depends chiefly 
on the severity of the infection and the degree of previous cardiac 
damage. The most severe infection, the really fulminating carditis 
which can kill a child in four days, is becoming very rare; but even this 
year (1937) I have seen a five-year-old child die within six weeks of his 
first known symptom of rheumatism. Severe infections, especially those 
with pericarditis and nodes, will be six to twelve weeks before they 
subside satisfactorily; but the longest cases of all, necessitating six to 
twelve months in hospital, occur in the cardiac cripples, especially those 
with pericardial adhesions. On the other hand, there are scores of 
rheumatic children with mild valvular disease, admitted to hospital 
for a recrudescent attack, whose temperatures are normal within a 
week and who are well in a month. 

Once all active carditis is at an end the heart rapidly improves. Con- 
valescence is quicker and smoother in tonsillectomized rheumatic 
children than in those with septic tonsils. 

One of the chief characteristics of juvenile rheumatism is its tendency 
towards relapses and recrudescences; this is especially true of cardiac 
rheumatism. This fact vitiates all attempts at accurate prognosis in 
rheumatic heart disease in children, because it is very difficult to forecast 
the likelihood of future attacks. All that can be said is that this danger 
is increased by such factors as perpetual subnormal health, bad environ- 
ment, exposure to epidemic throat infections, septic tonsils, and an 
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already severely damaged heart The rheumatic child of the hospital 
class, under the age of about fifteen, years, living in its own home, 
seems hardly able to acquire a reliable immunity to this disease. 

Apart from the danger of recrudescences there is much that warrants 
a favourable prognosis in all cases except the real cardiac cripple with 
a greatly enlarged and severely damaged heart. First, it is known that 
for many years to come the real danger to the heart consists not of 
mechanical overstrain but of fresh cardiac infection. Secondly, rheum- 
atic carditis, although it often relapses, is not essentially a progresses 
disease. Thirdly, the comparative freedom from damage of the coronary 
arteries ensures both good compensation and freedom from sudden 
cardiac catastrophes. 

Pure mitral regurgitation, especially when the left ventricle is only Mitral 
slightly enlarged, may pass off within five years in perhaps as many as re % ur 8 ltatmn 
a quarter of the cases. When the apex beat of the heart is more than 
an inch outside the mid-clavicular line, such a recovery is unlikely: 
and, when there is an added mid-diastolic murmur, the possibility of 
later development of mitral stenosis must be borne in mind (see p. 242). 

Aortic regurgitation, once established, remains as a permanent lesion Aortic 
in all cases'. recitation 

Deaths from rheumatic carditis are uncommon during childhood. Fatal cases 
Very severe first attacks account for some deaths; if they leave the heart 
severely damaged, the patient may die during childhood either from 
a recrudescent attack which unexpectedly gets out of control or more 
commonly from a series of renewed attacks which lead to increasingly 
long stays in hospital and gradually shortening periods of health. Even 
so, the real cardiac cripple, whose early death can be long foretold, 
more commonly dies in his teens than under the age of twelve years. 

The outlook is much worse in those cases of great cardiac enlargement 
due to extensive myocardial damage and pericardial adhesions than in 
the more purely valvular cases, even although aortic regurgitation is 
added to the mitral disease. 

The supervention of malignant endocarditis in rheumatic valvulitis is 
very rare during childhood. The prognosis in rheumatic heart disease 
in adult life is discussed in other articles under the title Heart Diseases. 

6.-DIAGN OSIS 

Rheumatic heart disease may be overlooked in a child. In the first place, 
the practitioner may fail to recognize that he is dealing with a case of 
infection by rheumatism. The prodromal symptoms of juvenile rheum- 
atism have already been given (see p. 239), and the rather indefinite 
picture described may easily be mistaken for some other infection, 
especially early tuberculosis, unless careful inquiry is made into the 
occurrence of muscular pains in the legs, arms, and neck. 

Again, heart disease may be overlooked owing to faulty methods of Exandnation 
examination. Before any heart can be pronounced normal at any age, °f keart 
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but especially in childhood, the chest must be examined in both the 
upright and the supine positions. If there is any suspicion that the heart 
is enlarged, i.e. outside the mid-clavicular line in a child, the heart 
should also be examined with the child lying on his left side. 

Lastly, misinterpretation may lead to an incorrect diagnosis of rheum- 
atic heart disease, particularly in connexion with mitral disease. 
Haemic and exocardial bruits should be distinguished from that of 
mitral incompetence by the absence of enlargement of the left ventricle 
and by a study of the areas of maximum intensity and conduction 
paths of the murmur. Most difficulty arises in connexion with a harmless 
congenital patent interventricular septum (see p. 227). This is dis- 
tinguished from mitral regurgitation on the same lines. The heart is 
not enlarged, and the systolic murmur, although audible at the apex, 
is not conducted into the axilla and shows its maximum intensity not 
at the apex but close to the left border of the sternum in the fourth 
left space. 

The distinctive features of mitral and aortic lesions are given on pages 
241 and 243, and those of pericardial friction and effusion on page 244. 
The differentiation of active and quiescent cardiac rheumatism in 
children is discussed on page 247. 


7 -TREATMENT 

The prevention of rheumatic heart disease in children is naturally 
closely associated with the subjects of the prevention of juvenile rheum- 
atism and its early diagnosis. 

The prodromal stage of juvenile rheumatism and carditis, sometimes 
wrongly called the pre-rheumatic stage, often lasts for many weeks 
before there is an acute flare-up of the infection. During this time is 
the best chance to prevent serious heart disease, and the measures to 
be adopted are the same as those described in the after-care of children 
known to be rheumatic (see p. 253), 

The remedial treatment of heart disease and its symptoms in children 
is the treatment of an active infective disease. Rest, in order to spare 
the infected heart, is of prime importance, and every rheumatic child 
with a raised temperature should be put to bed and given salicylate. 
The bed may be made up with sheets in the ordinary way, the child 
adopting whatever position is most comfortable. At least one pillow may 
always be allowed, but when there is serious dyspnoea the child should 
be well propped up with a fixed ‘donkey’ under the legs. In these urgent 
cases the child should not be allowed to do anything for himself, the 
danger of a sudden fatal collapse from exertion being very real. Diet 
should be on ordinary invalid lines in quantities suitable for the diges- 
tion. Sugars and predigested starch are of value. There is no virtue in 
underfeeding during acute phases, and in convalescence plenty of food, 
including meat, should be given. Constipation must be obviated. 
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especially during the administration of salicylate: mild aperients, 
assisted by glycerin suppositories or enemas, should be prescribed. 

Local measures to the precordial area appear of value only in acute Local 
pericarditis. Three or four leeches applied over the heart probably 
reduce inflammation in this condition; more certainly they relieve pain 
and ease the right heart by the abstraction of blood. The leeches should 
be kept hidden from the child’s sight: a very ill child must not be 
frightened. Less efficient are such counter-irritants as kaolin poultice 
(antiphlogistine) or light poultices applied to the chest wall, which has 
been painted with weak solution of iodine. If signs of active infection 
are present in the nose or throat, local treatment by means of sprays 
and oils should be given. 

Salicylate cannot control the carditis of rheumatism as successfully Salicylate 
as it can the arthritis, but its action is often unduly decried because 
the reason of its limitation is not understood. The anti-rheumatic action 
of the drug can only influence directly the inflammatory interstitial 
changes in the heart (see p. 238), and on the important parenchymatous 
changes it can have at most only an indirect effect. Thus its action is 
not unsatisfactory when the damage in the heart is chiefly due to active 
inflammation, as in many cases of early acute carditis and notably in 
the primary type of acute pericarditis ( see p. 244); but it is handicapped 
in its action when advanced parenchymatous changes, acute or chronic, 
are the chief factor in the production of the symptoms, as in pericarditis 
with severe myocarditis or the subacute carditis of the cardiac cripple. 

Its action is further handicapped in severe carditis, acute or subacute, 
by the fact that this is the type of case in which it often cannot be 
tolerated by the child. When, severe cardiac dilatation is present, vomiting 
may easily ensue, and in such instances salicylates may precipitate 
troublesome or even harmful vomiting. 

These difficulties make it all the more necessary to be skilled in the ^fjjinfsrra- 
administration of salicylates. The development of cardiac symptoms in a on 
a child with rheumatic heart disease invariably denotes the presence of 
acute and active rheumatic carditis, and salicylate therapy should be 
attempted as a routine treatment. Daily doses of sodium salicylate from 
60 to 100 grains should be given; to get the best results attention should 
be paid to the three following points: 

(i) An equal dose of sodium bicarbonate should be prescribed to allay 
gastric irritation and to avoid acidosis. 

(ii) Sodium salicylate should always be given in small and frequent 
doses, because it is rapidly absorbed and rapidly excreted. It should 
therefore be given during the night as well as the day; experience shows 
that a dose of familiar medicine during the sleeping hours disturbs the 
child hardly at all. It is rarely wise to give a child more than 10 grains of 
sodium salicylate in each dose for fear of inducing vomiting. The required 
dose should be given at least four-hourly day and night; if more than 
60 grains are needed in the twenty-four hours, the appropriate amount 
should be divided into ten doses and given two-hourly by day and four- 
hourly by night. 
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(iii) Constipation must be prevented, especially if the dose of salicylate 
is being increased. 

When salicylate induces vomiting it should be stopped for twelve to 
twenty-four hours and then resumed in half-doses. 

Acetylsalicylic acid (aspirin) is more slowly absorbed and excreted 
than, sodium salicylate, but it cannot be prescribed with alkalis and is 
therefore more irritating to the stomach. Its additional sedative action, 
so valuable in chorea, does not render it preferable to the sodium salt 
in the treatment of carditis. 

Insomnia and restlessness must be treated. Acetylsalicylic acid and 
bromide are usually too mild to be of value. Carbromal is more potent 
and has no drawbacks. Children take it well, either as a tablet or a 
powder suspended in milk, in repeated doses of 5 to 10 grains. It is 
of particular value in carditis associated with chorea. When from the 
severity of the carditis there is great restlessness with delirium and lack 
of sleep, opium, usually in the form of morphine, should be used. In 
severe pericarditis a hypodermic injection of morphine may be invalu- 
able. When the restlessness and pain are important factors adding to 
the heart’s distress, morphine may act like a charm and save life. 
One-twelfth of a grain of morphine sulphate may be administered 
hypodermically to a child of twelve. 

Digitalis plays a very minor part in the treatment of rheumatic heart 
disease in children. Fibrillation is rare, and the fact that active infection 
is present in the heart renders digitalis of little use during the acute 
stages; but in convalescence it may be of value, and perhaps it might 
be used rather earlier and more often at this stage than is customary. 

In other ways the treatment of carditis in children is on the same lines 
as the treatment of rheumatic heart disease in adults. Perhaps brandy 
is of additional value in the young: in moderate doses it appears to 
relax the peripheral circulation and to promote comfort and restfulness. 
It is also a food. Coramine works satisfactorily in children; strychnine 
is often worse than useless. 

When the cardiac infection is truly quiescent, convalescence proceeds 
quickly. With, constitutional improvement, a normal temperature, and 
a normal sleeping pulse-rate, extra pillows may be allowed which give 
the child the added exercise he requires. Elaborate graduated exercises 
are unnecessary in children who so quickly show fatigue by their looks. 
Massage to the limbs and back should be given if the child has been 
long in bed. Iron may be required and tonics to promote appetite. A 
dose of salicylate should be given night and morning throughout con- 
valescence; acetylsalicylic acid with its slower action is here preferable. 
Gradually the child sits up in bed for his meals, gets up on a couch, and 
then begins to walk. Breakfast in bed, afternoon rests, and early bed- 
times should be continued until the child’s health is fully restored. 
Prolonged rest in bed on account of a murmur, when the child is 
looking well and is full of vitality, should he deprecated. 

Convalescent homes, other than heart homes, will rarely accept heart 
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cases, nor do children with recent carditis do particularly well in them. 

It is better to return the child to its home from hospital or to send it to 
relatives in the country. 

Special care and supervision are necessary to prevent heart disease After-care 
appearing or increasing in rheumatic children. To this end many 
rheumatism supervisory centres have been established in the bigger 
towns, mainly in connexion with children's hospitals. The children are 
regularly inspected; their homes are visited and their parents instructed; 
treatment for every phase of rheumatism is available for the children. 

In this work the following points require attention: 

(i) Examinations of the heart should be made at frequent intervals, 
because parents cannot always tell how their children are faring in 
this disease. In private practice it would be well if rheumatic children 
were kept under observation for at least two winters after an acute attack. 

(ii) The home environment must be improved as far as possible. Damp 
and dilapidations should be reported to the Local Authority. Every 
effort should be made to provide the child with good clothing, water- 
tight boots, and warm dry rooms, especially bedrooms. The changing 
of wet clothes is important. The parents should be instructed in the 
special care required in rheumatic cases (see p. 254). 

(iii) The ordinary elementary school is a source of danger to the 
rheumatic child; use should be made of the invaluable schools for the 
physically defective. All children with well marked heart disease should 
attend there, and those w’ith slighter heart lesions combined with poor 
constitutional health are better there, at all events for some time. 

Swimming, as a rule, should be forbidden, but ordinary drill and games 
are well within the scope of many of the slighter forms of heart cases. 

(iv) Rheumatic symptoms must be promptly reported and treated. 

All catarrhal colds and sore-throats, epidemics of haemolytic strepto- 
coccal throat infections, influenza, scarlatina, diphtheria, and measles 
are all special dangers to rheumatic children. Convalescence should be 
strictly treated, and salicylate in full doses should be given for at least 
a fortnight to cover the dangerous period for a possible recrudescence 
of rheumatism. 

(v) Long before the term focal sepsis was invented the close association Tonsillectomy 
between tonsillar disease and juvenile rheumatism was fully recognized, 

and it cannot be theoretically correct to leave septic tonsils unremoved 
in this disease. Some profess to be disappointed in the results of this 
operation, stating that it does not necessarily prevent future attacks of 
rheumatism; but this, it must be emphasized, is not the point: the point 
of importance is whether or not the operation tends to diminish the 
incidence of carditis. In this vital matter the evidence is in favour 
of the operation, especially if done in the early stages of rheumatic 
infection. The following points may be put forward in support of this 
view: 

(a) In the large group of children with sore-throats and muscular 
pains, the commonest prodromal symptoms in juvenile rheumatism, 
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early tonsillectomy appears to diminish the incidence of serious rheum- 
atism and carditis. 

(b) Acute rheumatic attacks in tonsillectomized children show a 
diminished incidence of carditis. In them there is a very high proportion 
of cases of chorea without heart disease; and, as C. F. Coombs stated, 
it takes a smaller dose of rheumatism to produce chorea than the other 
manifestations of the infection. 

(c) Tonsillectomy tends to abolish the spontaneous attacks of sore- 
throat to which rheumatic children are so prone and which are so often 
followed by fresh infection of the heart. 

(d) Convalescence from an attack proceeds more quickly and smoothly 
in tonsillectomized patients than in those with septic tonsils. 

On the other hand, tonsillectomy does not protect against haemolytic 
streptococcal throat infections and the rheumatism consequent upon 
them. Epidemic infections of this type form a serious danger to rheum- 
atic children, especially in hospitals and schools. There is some 
justification for the hope that drugs of the prontosil type will be an 
effective aid in this difficulty. Again, the protective influence of tonsill- 
ectomy is much diminished in late cases with advanced heart disease, 
until in the true cardiac cripple it can hardly be expected to exert an 
influence for good. 

Arrangements for the removal of tonsils in a child with established 
heart disease should be made with special precautions. The child should 
be in bed under observation and taking salicylate for at least three days 
before the operation and, if possible, for ten to fourteen days after. 
The danger of the operation is the possibility that a rheumatic attack 
will supervene, but this is almost abolished if the above precautions 
are taken. With this qualification the tonsils can be safely removed in 
the fourth week after an attack of rheumatism, and it is an advantage 
to have the operation performed before the convalescent child leaves 
the hospital. 

The following instructions are issued to parents by the Paddington 
Green Children’s Hospital: 

ON THE CARE OF RHEUMATIC CHILDREN 

1. Rheumatism is caused by infection by a germ and is a common 
disease of children, in whom it often attacks the heart. This is the great 
danger of the disease. Rheumatism is the commonest cause of heart 
disease in children. 

2. Rheumatic attacks of all sorts often start with a sore-throat. A sore- 
throat in a rheumatic child is always a dangerous symptom. 

3. Common symptoms of rheumatism in children are: 

Sore-throat Paleness 

Pains in muscles Shortness of breath 

Painful joints Fidgetiness or nervousness 

4. Chorea, or St. Vitus’s dance, is rheumatism attacking the brain. 
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Its chief danger Is the tendency for the heart to be injured at the same 
time. Unusual nervousness, disturbed sleep, fidgety movements, or a 
tendency to drop things may be warnings of Si Vitus’s dance. 

5. Rheumatic heart disease is often painless and may only be discover- 
able by a doctor’s examination. 

6. If the heart has been injured by rheumatism, its recovery is very 
slow, and permanent harm may be done by letting the child resume 
an ordinary life before recovery is satisfactory. 

7. An occupation in life for a child with heart disease requires very 
careful choice. 

8. Rest is very necessary for rheumatic children. They should always 
be put to bed early, and they should he made to lie down during the 
day if they seem at all tired or if there is any aching of the limbs. 

9. Damp is bad for rheumatism: basements are dangerous. Rheum- 
atic children should sleep in the sunniest and driest room available. 
If they get wet, their clothes should be taken off and dried at once. 
Watertight boots are especially important. 

10. Rheumatism tends to recur, especially in the winter months. 
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L— INTRODUCTION 

637.] The clinical features of pericardial disease were first clearly 
described by Lower in 1669. Towards the end of the eighteenth century 
the wort of de Seuac separated diseases of the pericardium more clearly 
from other cardiopathies, and the varied and often dramatic manifesta- 
tions of this disease provided a rich field for the highly skilled elinieians 
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of the middle and latter part of the nineteenth century, Chevers, 
Griesinger, Wilks, Broadbent, and Pick. Since that time the develop- 
ments of bacteriology, and more recently radiology, have enlarged and 
elaborated substantially our knowledge of these morbid states. 

The varieties of disease that may attack the serous membranes investing Types of 
the heart may be grouped broadly into infections (acute and chronic), lesion 
aseptic inflammations, new growths which may be either primary or 
secondary, congenital abnormalities, and traumatic lesions. The first 
category is by far the commonest and embraces probably about 90 
per cent of all cases of pericardial disease. The infective inflammations 
are principally due to rheumatism and pneumonia. It is generally held 
that inflammation of the pericardium arises very rarely, if ever, as a 
primary lesion. A degenerative condition characterized by progressive 
calcification rarely attacks the pericardium; how far this is a primary 
condition remains doubtful, but there can be little doubt it may be a 
sequel of chronic inflammation. 


2 .—DEFINITION S 

Pericarditis is a term that is used to include all inflammatory lesions. Pericarditis 
Strictly it should be applied only to these, but it is often extended to 
include also the neoplastic group. ‘Acute pericardial disease’ is an Acute 
expression that includes all acute inflammations, whether these are p ^^ ml 
infective or not, and whether or not there is accompanying effusion; 
since pericardial disease due to new growth is apt, when effusion 
develops, to assume the character of an acute illness, this form of 
morbid process is often included in this acute group. ‘Dry pericarditis’ Dry 
implies the usual tissue changes of inflammation in the pericardium P encardltis 
but without the production of more than a sticky local exudate on the 
membranes. The form of dry pericarditis that accompanies cardiac 
infarction has been called ‘pericarditis epistenocardica’ (Blumer). When 
fluid collects in the pericardial sac, it is usually referred to as ‘pericardial 
effusion’ or ‘pericarditis with effusion’. After recovery from acute Pericarditis 
pericardial disease there will probably be some adhesions between the Wlth e $ umon 
visceral and parietal layers, and between the parietal layers and adjacent 
structures: ‘chronic adhesive pericarditis’ is then said to be present. Chronic 
This state is sometimes loosely referred to as ‘pericardial adhesions’, arditis 
‘Chronic constrictive pericarditis’, ‘concretio cordis’, and ‘Pick’s 
disease 9 are terms sometimes used in referring to the more severe grades Pick's 
of chronic pericardial disease that interfere with the function of the disease 
great vessels and of the liver. 


3.-AETTOLOGY 

According to Cabot pericardial disease occurs in males three times as Sex and age 
frequently as in females. No age is immune from such disease; congenital incidence 
E.M. VOL. vi s 
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lesions may be present at birth, while at late age terminal forms of 
the disease may close the scene in some chronic illness previously 
unconnected with the cardiovascular system. But the second, third, 
and fourth decades of life are those in which disease of the pericardium 
is most likely to arise, since the severe infections which account for the 
great bulk of cases preponderate in the first half of life. 

Pericarditis is generally secondary to some underlying morbid con- 
dition. This is most frequently infective, and the two important infections 
in this connexion are rheumatism and pneumonia. In some countries 
or localities rheumatism is commoner than pneumonia; in others the 
reverse holds, and the principal cause of pericardial disease will also 
therefore vary in the same way. Infection of the tonsils or other less 
obvious focus of sepsis may indicate the source from which the disease 
has sprung. Tuberculosis is said to account for about one-tenth of all 
cases, producing a more chronic type of illness, and uraemia is the 
underlying disease in a similar proportion. Many patients with cardiac 
infarction develop an acute aseptic form of pericarditis, which may 
remain localized or spread over a large extent of the membrane. 
Enteric fever is a rare cause. Sometimes disease in the neighbour- 
hood of the heart, such as suppurative mediastinitis or empyema, will 
lead to inflammation of the sac, but this may also relate to more 
remote pathological conditions; thus pus may track into the thorax 
from collections within the abdomen associated with cholecystitis or 
appendicitis. A general infection, such as that due to osteomyelitis or 
erysipelas, may be the precursor of pericarditis. Pericardial effusions are 
a possibility whenever acute disease exists in the membrane, but it is 
rare for more than a small quantity of exudate to form when uraemia or 
coronary thrombosis is the primary cause. 

Congenital lesions of the pericardium are very rare. White (1931) 
classified them as follows: (i) absence or defect of the parietal peri- 
cardium so that the heart may lie in the left pleural cavity in company 
with the left lung; (ii) diverticulum of the pericardium; and (iii) lack 
of attachment of the parietal pericardium to the great vessels. If the 
connexion between the pericardium and a diverticulum becomes 
obstructed, the latter may swell and so embarrass the heart. Abbott in 
an analysis of 1,000 examples of congenital cardiac defects found peri- 
cardial anomalies in only 37 (3-7 per cent). According to Grant 
deficiency or absence of the pericardium does not necessarily cause 
cardiac enlargement, nor is it incompatible with active adult life. 

Traumatic lesions of the pericardium result from violence, such, as a 
blow causing fracture of the sternum. Punctured wounds sometimes 
occur with or without damage to the myocardium. Blood may then 
collect in the pericardial sac. If the puncture involves the visceral 
pleura as well, the pericardium may become filled with air (pneumo- 
pericardium). 
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4 -MORBID ANATOMY 

The pathological processes of inflammation of the pericarcLm fall 
broadly into three stages. At the onset there is a dry congestion of the 
serous membrane; this latter puts out a scanty fibrinous exudate. 
The outpouring of fluid into the pericardial sac commonly follow?. The 
patient may not sur\he this development, but if he does the fluid is 
gradually absorbed and a greater or less degree cf permanent adherence 
of the membranes to one another and to neighbouring structures 



Fig. 37. — Acute inflammation, of pericardium i; viscera! and panetal layers 
showing shaggy dbrino-purulent exudate 

follows. This end-result sometimes occurs without the intermediate 
stage of effusion. 

The morbid anatomy of dry pericarditis consists at first in an injection Dry 
of the minute vessels of the membranes, which become reddened and P encardltis 
lustreless. As the inflammation progresses, small quantities of fibrinous 
lymph form on the surface. The separation of such a surface at 
necropsy reveals a whitish-yellow, flaky, rough, and usually irregular 
deposit consisting of fibrin and endothelial and pus cells (see Fig. 37). 

Continuation of the inflammatory process in the membranes provokes Pericardial 
a freer flow of fibrinous exudate, which then begins to separate the 
visceral and parietal layers. Accumulations of such fluid may be so 
small as not to be detected clinically, or they may total as much as two 
pints or more. 

It is clear from the foregoing aetiological and pathological considers- Constitution 
tions that fluid in the pericardium is generally an inflammatory exudate. j[ u 1 ^ rlcardtal 
The specific gravity is about 1,018. The fluid contains much albumin. 
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clots on standing, and is amber in colour, clear or turbid. It may con- 
tain large numbers of polymorphonuclear leucocytes and then becomes 
thick — purulent pericarditis or pyo -pericardium being present. There 
is sometimes sufficient blood to tint the effusion, which is then referred 
to as haemorrhagic. Effusions due to primary or secondary neoplasms 
are often haemorrhagic, and cells of the growth may be found on centri- 
fuging the fluid. A collection of pure blood in the pericardium (haemo- 
pericardium) is usually the sequel to injuries, or to rupture of an 
aneurysm of the aorta or the ventricular wall. 

Some effusions are more watery, containing very little fibrin, and are 
more of the nature of transudates. These are apt to develop whenever 
the body becomes water-logged, as in extreme degrees of congestive 
heart failure and some forms of chronic renal disease. 

Tuberculous effusions accumulate slowly and consequently may reach 
a large size; they sometimes contain blood. A tuberculous origin may 
be suspected if there is a tendency to re-accumulation after tapping, 
and determined either by the discovery of the organism in the fluid or 
by the production of typical lesions on injection into a guinea-pig. 

The term chronic pericarditis embraces every variety and grade of 
chronic thickening of the membranes from the smallest patches with- 
out adhesions to complete obliteration of the pericardial sac with external 
adhesions to neighbouring structures. The most trivial form of chronic 
pericarditis is exemplified in the so-called ‘milk-spot’, which consists in 
a localized area of thickening unaccompanied by adhesions and obvi- 
ously causing no impairment of the function of the heart. In other 
instances loose strands of fibrous tissue pass from the visceral to the 
parietal layer of the sac. Such adhesions, being solitary abnormalities 
and clearly devoid of any mechanical import, may also be regarded as 
insignificant. 

Chronic constrictive pericarditis (Pick’s disease) implies the envelop- 
ment of the heart in a dense fibrous membrane derived from the peri- 
cardium. This consists essentially in the adherence of the two layers, 
sometimes as a sequel to acute pericardial disease, hut frequently 
without any history of such an illness. The dense fibrotic membrane 
that represents the obliterated pericardial sac often becomes greatly 
thickened and hampers the heart both in systole and diastole. White 
(193 1) and Sprague claim that rheumatism is rarely if ever a cause of 
this form of chronic pericarditis; most often the aetiology is unknown, 
but in some cases tuberculosis, pneumonia, or influenza has been 
held responsible. Small deposits of calcium are common in the thickened 
pericardium, and in rare instances the heart may become invested in an 
almost complete shell of calcified tissue. 

External adhesion of the pericardial sac to neighbouring structures 
sometimes accompanies chronic constrictive pericarditis. This condition 
is usually known as chronic mediastino-pericarditis (see Mediastinum 
Diseases). The existence of important external adhesions is most unusual 
at necropsy, but in spite of this fact many an unexplained cardiac 
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enlargement has in the past been ascribed to hypothetical pericardial 
adhesions. Parkinson found that when cardiac hypertrophy accompanies 
chronic pericarditis the cardiac enlargement is no more than might be 
attributable to associated conditions such as valvular disease, hyper- 
tension. or chronic pulmonary disease. 


5 -BACTERIOLOGY 

The conditions responsible for the infective types of pericardia; disease 
have been already mentioned in the section on aetiology (p. 25S). In 
many instances the bacterial origin is obvious from the nature o: the 
antecedent or associated infection; in others the lesions are undoubtedly 
non-bacterial. Between these extremes are a number cf cases in which 
it is impossible to determine the nature of the infective agent, although 
in almost every one it is possible either clinically or ai necropsy to decide 
whether the lesion is infective or not. 

In pericarditis associated with pneumonia, pyaemia, osteomyelitis, Pericarditis 
gonorrhoea, or other gross infection there will be no doubt about the n*t C infective 
organism responsible. The tubercle bacillus may be difficult to find in disease 
cases of tuberculous origin, but careful examination of the fluid or 
inoculation into a guinea-pig may settle the diagnosis. 

It is the rheumatic forms of heart disease and pericarditis that have BhmrrMiic 
evoked the greatest interest of bacteriologists in late years. Briefly, it f° rms 
is still disputed whether rheumatic heart disease is of streptococcal 
origin or not. Some believe that it is, others that an ultra-microscopic 
virus is responsible, still others that both the known streptococcus 
and the hypothetical virus are at work. The study of the pericardial 
exudate in rheumatic carditis has been a starting point in recent 
researches on this problem. Schlesinger, by rapid centrifuging, isolated 
an elementary body from pericardial fluid of an acute pericarditis a 
few hours after death. He found that suspensions of these bodies were 
agglutinated by serum taken from patients with active rheumatism 
and nodules. Coles reported the discovery of a virus in pericardial 
exudate in a similar case; he also found virus bodies in the synovial 
fluid of the knee-joint in several cases of rheumatoid arthritis. The sub- 
ject is further discussed under the title Rheumatic Infection, Acute. 


6.-CLINICAL PICTURE 

(1) — Acute Pericardial Disease 

The presence of acute pericarditis with effusion is likely to be suspected Onset 
only if the medical attendant is aware of the usual clinical preludes and 
of the manner in which the disease commonly develops. The most 
frequent form is that in which a young or adolescent patient suffering 
from acute rheumatism or rheumatic carditis becomes rapidly worse 
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with rising temperature and pulse-rate, and sometimes with severe pain 
in the sternal region. The clinical picture next in order of frequency is 
the child or adult, ill with pneumonia, whose temperature begins to 
swing after the fifth or sixth day, in association with increasing toxaemia 
and delirium, pericardial friction becoming audible over the precordial 
area. In other instances the patient has within the previous week 
or ten days suffered from tonsillitis or other infection; he has perhaps 
hurried his convalescence against medical advice and has been seized 
with increasing respiratory distress, signs of congestive failure appearing 
later. I have elsewhere (1935) described the clinical features of acute 
pericardial disease; they may be grouped under symptoms and signs 
as follows. 

(a) Symptoms 

Some respiratory distress is present in most patients with dry peri- 
carditis, and in all with pericardial effusions. Often the onset is painless, 
and with the development of effusion the respiratory distress increases 
rapidly to the stage of orthopnoea. This distress is brought about by 
compression of the heart and by limitation of free expansion of the 
lungs. When it is remembered that pericardial effusion may also 
embarrass respiration by the associated effusions in the pleurae, by 
pressure upon the left bronchus, and by obstruction of the venous 
return, the rapid evolution of the malady is readily understood. Acute 
pericardial disease constitutes one of the most dramatic forms of heart 
disease. The patient presents an aspect of acute distress, the ordinary 
orthopnoeic posture sometimes developing into a forward drooping of 
the head and thorax. In its extreme form even the genu-pectoral posture 
may be reached; this manifestation has been described by Blechmann 
as the 6 signe des attitudes ' . 

Respiratory distress in pericardial effusion may take another form, in 
which the respirations synchronize with the heart-beats. 

A boy of sixteen, who had been attending Charing Cross Hospital as an 
out-patient on account of chronic rheumatic valvular disease, was admitted 
in acute respiratory distress. Pericardial friction was present, and for three 
days the respiration rate was 84 per minute, the same as the heart-rate. 
This patient showed a typical attitude, lying propped up on the right side 
with the body bent forwards and the head on a pillow close to the knees. 
Subsequent necropsy confirmed the diagnosis of acute pericardial inflamma- 
tion with effusion. 

Pain When pain is the cardinal feature of the onset it occurs generally in 

the sternal or parasternal regions. The complaint of acute pain in. the 
chest by a patient under forty years of age should raise the suspicion 
of acute pericarditis. Not uncommonly the pain is in some measure 
related to respiration and is aggravated by a full breath. Occasionally 
the pain may closely simulate a severe anginal attack. The relation 
of the pain to respiration and its occasional reference to the shoulder 
and upper quadrant of the abdomen suggest that involvement of the 
pleura and diaphragm is concerned in its production. 


Respiratoiy 

distress 


‘Signe des 
attitudes ’ 
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In general, when evidences of circulatory failure are present, the tern- Fever 
peratnre is subnormal; but, since acute inflammation is responsible 
for most pericardial effusions, congestive failure is in these cases 
accompanied by fever. Acute pericardial disease causes one of the few 


febrile forms of heart failure. The blood in the inflammatory form Blood 


shows a corresponding polymorphonuclear leucocytosis. 


(b) Signs 

Dry pericarditis gives only one physical sign — a friction sound on Auscultation 
auscultation; occasionally this friction is also palpable. Starting as a 
soft shuffling or grating sound, usually between the left border of the 
heart and the lower part of the sternum, it sometimes becomes leathery 
or creaking, accompanying systole or both systole and diastole, but 
not synchronizing with the onset of either phase. Pericardia! friction 
has the peculiar quality of sounding very close to the ear on auscultation. 

Whereas other intrathoracic sounds seem to originate deeply within 
the thorax, the shuffling sound of pericarditis seems to arise at some 
point between the chest piece of the stethoscope and the ear. 

Some misconceptions have grown up in regard to the meaning of this Significance 
sign. Clearly it must always indicate disease of the pericardium; but 
pericardial disease may exist in its absence, often because the sign is 
evanescent, sometimes because the inflamed area is related to the 
posterior regions of the heart. It is important also to realize that a 
pericardial rub may co-exist with a large effusion. The view that the 
formation of effusion led to the abolition of friction gained currency 
chiefly from the old idea that the heart sank back of its own weight in 
the distended sac of pericardial fluid. Actually, as was pointed out by 
Conner, the heart must remain in fairly close relation to the anterior 
chest wall however large the effusion. 

Several hundred cubic centimetres of fluid may collect in the peri- Radiography 
cardiuni before conclusive physical signs develop. The earliest evidence 
of effusion is usually radiological; this consists in a filling out of the 
dependent portions of the pericardium in the region of the inferior vena 
cava and the apex. These appearances are best seen in the oblique 
views on screening. As the amount of fluid becomes greater, the area of 
cardiac dullness becomes obviously increased, most notably outwards 
to the left, and upward and outward over the third left intercostal 
space. 

At the same time successive examinations reveal diminishing force of 
the cardiac impulse and weakening of the heart sounds. If at a single 
examination unusual dullness at the base of the heart is accompanied 
by increased dullness to the right and left of the sternum, and by con- 
trasting feebleness of sounds and impulse, the likelihood of pericardial 
effusion must receive serious attention. 

With the gathering of fluid in the pericardium, the diastole of the heart, Pulse 
and therefore its filling, will become restricted. Increased frequency and 
weakening of the pulse follow, and when effusion is considerable an 
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inspiratory waning or even obliteration of the pulse is easily observed 
(pulsus paradoxus, or Griesinger-Kussmaul pulse). 

Since the heart occupies a position more or less fixed in the chest, and 

since fluid formed must be 
accommodated somewhere, 
it necessarily accumulates 
and bulges laterally and back- 
wards on each side. The dis- 
tension is greatest on the left 
side, giving rise to signs de- 
scribed by Ewart in 1896 — a 
zone of dullness with tubular 
breath sounds extending from 
the angle of the left scapula 
downwards and inwards to- 
wards the lower dorsal verte- 
brae. Whether these signs 
are produced by mechanical 
pressure on the lung, by 
pressure on the left bronchus 
producing pulmonary col- 
lapse, or by any other 
mechanism is immaterial to 
the problem of diagnosis. In 
addition to these signs, there 
are very commonly reduction 
of movement, dullness on 
percussion, and weak breath 
sounds at both bases, due, 
as may be demonstrated by 
X-rays, to bilateral effusions 
into the pleural cavities. 

While the local evidences of 
fluid in the pericardium are 
becoming more obvious, the 
patient is becoming more 
distressed. Signs of congest- 
ive failure appear — cyan- 
osis, engorgement of cervical 
veins, oedema of dependent 
parts, and enlargement of the liver. This hepatic enlargement is also 
due to local pressure by fluid upon the hepatic veins opening into the 
inferior vena cava. 

It has been stated erroneously that the liver is displaced downwards by 
the accumulation of fluid in the pericardium; it is not difficult to demon- 
strate by serial X-rays taken during effusion and on recovery that the 
diaphragm actually occupies a higher position during the phase of 



Fig. 38. — Acute rheumatic pericarditis, (a) Show- 
ing pericardial and bilateral pleural effusions; 
Qj) six weeks later, showing heart of normal 
size and contour, disappearance of effusions, 
and lower position of diaphragm 
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effusion than after its absorption (see Fig* 38). When a large quantity of Typical 
fluid is present in the pericardium, the antero -posterior X-ra\ shows a 
characteristic shape of heart shadow — the right border sloping down- 
wards and outwards to blend with a variable density at the base of the 
right lung, the left border being almost straight and directed at an angle 
of about 45 “ to fuse with a density at the lower part of the left pleural sac. 

The shadow of the vascular pedicle is frequently double the normal 
width at the level of the second intercostal space (see Fig. 38). 

The electrocardiogram is not of direct diagnostic importance in acute Electro- 
pericardial disease. It may show arrhythmia due to underlying myo- 
cardial disturbance. Often the curves are of low voltage, and deformities 
of the RT segments similar to those seen in cardiac infarction have been 
recorded. 

(2) — Tuberculous Pericardial Disease 

Statistical evidence suggests that this lesion may occur at any age, that incidence 
it is commonest in children, and that it is found at necropsy In 2 to 3 
per cent of patients with tuberculous lesions. In fact this form of peri- 
carditis is nearly always secondary to tuberculous involvement of the 
pleura, lung, or mediastinal glands, and as an isolated clinical entity is 
rare. 

Osier classified the disease into four clinical groups: (i) latent tuber- Clinical 
culous pericarditis, in which the discovery is made accidentally at classi fi catl0n 
necropsy; (ii) symptoms of cardiac insufficiency following dilatation 
and hypertrophy of the heart consequent on chronic adhesive peri- 
carditis; (iii) acute tuberculosis, either generalized or with manifestations 
principally referable to the nervous system; and (iv) the syndrome of 
acute pericarditis, with precordial pain, dyspnoea, oedema, and pro- 
gressive deterioration of the general condition. The disease is generally 
rendered manifest by symptoms of thoracic distress, and examination 
may disclose a to-and-fro rub over the praecordia. 

There are no signs of primary disease of the valves or myocardium. Examination 
and if aspiration becomes necessary the effusion is as a rule found to of effusion 
be sterile. Centrifuging may reveal a few tubercle bacilli, but the true 
nature of the condition may only be proved by guinea-pig inocula- 
tion. In contrast to other forms of pericardial disease repeated tapping 
may be necessary. The fluid forms so slowly that a large amount may 
accumulate in the pericardium; and, as the myocardium is seldom 
involved by the tuberculosis, the functional efficiency of the heart is 
only gradually impaired. 

From Osier’s classification it is clear that tuberculous disease of the 
pericardium may run an insidious course which is not incapacitating, 
the malady never being diagnosed. Probably such states constitute the 
basis of some cases of chronic pericardial disease in which the aetiology 
is obscure. 
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(3) — Chronic Adhesive Pericarditis 

The lesser degrees of pericardial adhesions do not cause any symptoms 
or signs. For example, it is obvious that local adherence of the serous 
membranes or the existence of loose strands connecting them cannot 
impair the function of the heart. There are two ways in which more 
extensive adhesions may hamper cardiac contractions; in the first a 
chronic pericarditis may unite the visceral and parietal layers and, by 
progressive overgrowth, cause increasing constriction which will not 
allow free relaxation and contraction of the chambers of the heart 
(chronic constrictive pericarditis); in the second the heart is exposed to 
abnormal stress with every contraction owing to dense adhesions bind- 
ing it to the diaphragm, sternum, and other adjacent structures (chronic 
mediastino-pericarditis) . 

The clinical manifestations of chronic constrictive pericarditis depend 
upon the fact that the heart is mechanically crippled while the myo- 
cardium remains relatively unimpaired. In particular there is obstruction 
to the venous return by the hepatic veins, and this fact accounts for 
many of the striking symptoms and signs, which are summarized below 
(after White, 1931). 

Abdominal enlargement, often accompanied by dyspnoea, is the most 
frequent symptom at the onset. Swelling of the feet, with or without 
abdominal swelling, is another mode of onset. Examination invariably 
discloses enlargement of the liver, which is not tender or pulsatile; 
ascites is usually present. The only other sign consistently present is 
engorgement of the jugular veins, which may or may not show pulsation. 
The venous pressure is usually trebled. Cyanosis accompanies the 
venous engorgement, and the clinical picture closely resembles that of 
congestive heart failure, except that there is a remarkable absence 
of orthopnoea unless pleural fluid is present. The examination of the 
heart occasionally reveals systolic murmurs, but diastolic murmurs or 
other evidences of valvular disease are absent. 

Radioscopy shows that the heart is as often normal in size as enlarged; 
a mitral configuration with prominence of the pulmonary artery and 
conus shadows may be seen; sometimes the heart is found to be 
abnormally fixed in position, with dense streaking, chiefly at the 
periphery, indicating calcification. 

As in pericarditis with effusion, the electrocardiogram generally shows 
a normal rhythm but sometimes auricular fibrillation; it often shows 
low voltage; in other cases the only abnormality may be inversion of 
the T-waves in leads I and II, suggesting interference with coronary 
irrigation. As might be expected in a heart which is gravely hampered, 
the blood-pressure and pulse-pressure are found to be low. Inspiratory 
weakening of the pulse (pulsus paradoxus) may be observed as in 
pericardial effusion. 

In chronic mediastino-pericarditis the existence of even extensive 
adhesions is often very difficult to detect. The crux of the difficulty is 
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that, while exteraal adhesions may invest a heart that is grossly enlarged, 
a large heart without chronic pericarditis may produce many of the 
physical signs commonly described as indicating the existence of chronic 
pericardial disease. Hence the frequency with which this condition 
first comes to light at necropsy. 

Such physical signs as may be produced depend upon the anchoring signs of 
of the heart to neighbouring structures. For example the fixation of 'j^^ on 
the heart to the sternum may cause retraction of the xiphisternum 
during inspiration; from the same cause the left nipple may lag behind 
the right when the latter moves forward during inspiration. These signs, 
described by Wenckebach, are, when present, some of the best local 
indications of fixation of the heart to neighbouring structures. 

Adherence of the heart to the anterior margins of the lungs, par- Adherence to 
ticularly the left, will prevent the natural encroachment of the lung of 

upon the anterior surface of the heart during inspiration: in consequence lungs 
it is said that the area of cardiac dullness remains fixed during respira- 
tion instead of becoming smaller during the inspiratory phase. 

If adhesions bind the heart firmly to the left dome of the diaphragm. To left dome 
the latter may be dragged by each contraction of the \entricles so that °f aza P kra z m 
a systolic retraction of the interspaces may be seen postero-lateraHy on 
the left side below the angle of the scapula. This sign (Brcadbent's or Broadbenfs 
Ewart's) may be present whenever the heart is grossly enlarged even in ^ g ^ wart s 
the absence of adhesions, bur it is best seen in chronic pericarditis. 

The same criticism applies to the so-called 'wavy' cardiac impulse that 
is said to be a sign of this disease. Fixation of the apex beat in the left 
lateral posture as compared with the supine is not a reliable sign, 
because even a ‘fixed’ heart if it is heavy' enough will produce an impulse 
further out when the body is in the lateral position. 

It has been attempted of late to evolve an electrocardiographic sign Electro - 
of chronic adhesive pericarditis. This method depends upon the altera- c B^iugraphi c 
tion of the electrical axis of the heart with change from the dorsal to 
either lateral position; it is argued that if the change of posture does 
not produce a change in the electrocardiogram the heart must be 
firmly' anchored by adhesions. This technique may be of value, but its 
use remains to be assessed; the sign is probably not pathognomonic. 


7.-COURSE AND PROGNOSIS 

Acute pericardial disease is so often a phase or complication of some importance of 
underlying malady that the course and prognosis must depend very 
largely upon the clinical context. For example the evanescent peri- 
cardial rub heard in the course of otherwise uncomplicated cardiac 
infarction detracts little if at all from the chance of recovery; at the 
same time, an extending pericarditis of longer duration in the same 
malady undoubtedly means a large infarct and therefore a greater 
hazard. In the frequent instances of pericarditis complicating rheumatic 
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that, while external adhesions may invest a heart that is grossly enlarged, 
a large heart without chronic pericarditis may produce many of the 
physical signs commonly described as indicating the existence of chronic 
pericardial disease. Hence the frequency with which this condition 
first comes to light at necropsy. 

Such physical signs as may be produced depend upon the anchoring Signs of 
of the heart to neighbouring structures. For example the fixation of 
the heart to the sternum may cause retraction of the xiphisternum 
during inspiration; from the same cause the left nipple may lag behind 
the right when the latter moves forward during inspiration. These signs, 
described by Wenckebach, are, when present, some of the best local 
indications of fixation of the heart to neighbouring structures. 

Adherence of the heart to the anterior margins of the lungs, par- Adherence to 
ticularly the left, will prev ent the natural encroachment of the lung ™^gins of 
upon the anterior surface of the heart during inspiration: in consequence lungs 
it is said that the area of cardiac dullness remains fixed during respira- 
tion instead of becoming smaller during the inspiratory phase. 

If adhesions bind the heart firmly to the left dome of the diaphragm. To left dome 
the latter may be dragged by each contraction of the \entricles so that °f dia P hra s m 
a systolic retraction of the interspaces may be seen postero-laterally on 
the left side below the angle of the scapula. This sign ( Broadbenf s or Broadbenfs 
Ewart's) may be present whenever the heart is grossly enlarged even in ^[ g ^ }iarrs 
the absence of adhesions, but it is best seen in chronic pericarditis. 

The same criticism applies to the so-called ‘wavy" cardiac impulse that 
is said to be a sign of this disease. Fixation of the apex beat in the left 
lateral posture as compared with the supine is not a reliable sign, 
because even a “fixed 5 heart if it is heavy enough will produce an impulse 
further out when the body is in the lateral position. 

It has been attempted of late to evolve an electrocardiographic sign Electro - 
of chronic adhesive pericarditis. This method depends upon the altera- c ^ 10 ^ ra P hic 
tion of the electrical axis of the heart with change from the dorsal xo 
either lateral position; it is argued that if the change of posture does 
not produce a change in the electrocardiogram the heart must be 
firmly anchored by adhesions. This technique may be of value, but its 
use remains to be assessed; the sign is probably not pathognomonic. 


7.— COURSE AND PROGNOSIS 

Acute pericardial disease is so often a phase or complication of some importance of 
underlying malady that the course and prognosis must depend very 
largely upon the clinical context. For example the evanescent peri- 
cardial rub heard in the course of otherwise uncomplicated cardiac 
infarction detracts little if at all from the chance of recovery; at the 
same time, an extending pericarditis of longer duration in the same 
malady undoubtedly means a large infarct and therefore a greater 
hazard. In the frequent instances of pericarditis complicating rheumatic 
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fever or heart disease, the probability is that a greater or less quantity 
of fluid will collect, and that this will then gradually be absorbed without 
the necessity for tapping. Even large effusions of this origin which pro- 
duce extreme cardiac embarrassment will probably not prove fatal if 
dealt with in time by aspiration, and provided the condition of the heart 
is satisfactory. 

The development of pericardial friction, in pneumonia, or even of 
pleuro-pericardial friction, adds very much to the gravity of the illness. 
The extension of inflammation to a new serous surface must increase 
the toxaemia, and already in such cases there is usually a severe pleural 
and pulmonary lesion. If to these troubles is added the burden of 
pericardial effusion, the prospect of survival becomes poor, even if 
aspiration or, in the case of purulent effusions, open incision and 
drainage have been undertaken. On the other hand, not every peri- 
carditis in pneumonia leads to effusion, nor is every effusion purulent, 
even if pus is present in one or other pleural cavity. 

Sero-fibrinous exudates of doubtful aetiology, such as those which 
follow tonsillitis or some less definite infection, may or may not need 
evacuation; in any event the outlook here is good since there will be 
no underlying heart disease and the circulatory trouble will be largely 
mechanical. 

In the grave infections, such as osteomyelitis or septicaemia from 
some other source, involvement of the pericardium renders the outlook 
more serious; this will be the more so if it is suspected or discovered 
that the effusion is purulent. Still, if suitable treatment is undertaken, 
the pericardial complication need not determine a fatal issue. 

In some instances, acute pericardial disease is no more than an incident 
in the progress of a fatal illness; it may appear when secondary deposits 
from a primary mediastinal growth form in the pericardium. Sometimes 
pericarditis is a terminal incident in a prolonged illness, and does not 
even account for ultimate death; this may be the case in uraemia, when 
a dry pericarditis (rarely with effusion) is discovered in some cases 
during the last days or weeks of life. 

Tuberculous pericardial disease may be so latent that it remains 
unsuspected during life, the diagnosis being made at necropsy after 
death from some other canse. Sometimes it leads to progressive cardiac 
embarrassment. It has been mentioned already that lesions of this kind 
probably account for some of the cases of chronic constrictive peri- 
carditis. When tuberculous pericardial disease is complicated by effusion 
the outlook is practically hopeless, but, by repeated aspiration and the 
use of diuretics and a salt-free diet, life may be maintained for about a 
year or two. 

The prognosis in chronic mediastino -pericarditis is dominated by the 
gross valvular disease which is generally present. Survival for more than 
a few years is therefore unlikely, although rest, digitalis, and symptom- 
atic remedies will help temporarily. On the other hand, in Pick’s disease 
the prognosis turns upon the possibility of operative interference by 
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the Delorme method (see p. 275). If the patient is in the earlier decades 
of life and has no evidence of intrinsic heart disease, such as enlarge- 
ment or auricular fibrillation, there is probably an even chance that the 
operation, if entrusted to expert hands, will be successful in bringing 
about a cure. The operation is highly specialized and the earlier cases 
of even an experienced and skilful surgeon stand a poorer chance than 
later ones. The course in unoperated Pick's disease is one of gradual 
physical deterioration with increasing congestion and distress due to 
abdominal distension, hepatic engorgement, and oedema. Probahlv 
unaided recovery never occurs, although patients less severe]} affected 
may continue a life of greater or less invalidism for years. 

Congenital lesions of the pericardium may menace life in two w a} s. Cungtnfwl 
If there is partial or complete deficienc}/ of the pericardium, the hear: l€ * lOR * 
comes into close contact with the lung and therefore may become easily 
infected if pneumonia or empyema should occur. Further, the abnormal 
mobility of the heart in such congenital defects may allow compression 
or torsion of the great vessels and cause serious cardiac embarrassment or 
death. Otherwise, and in most cases, congenital lesions impair little if at 
all the expectation of life. 


8.-DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

Pyogenic bacteria, with the possible addition of ultra-microscopic Aetiologies! 
viruses, are responsible for acute pericardial disease twice as often as cba £ ri0:,is 
all other causes put together; tuberculous infection is a rare cause. 

There are only four non-infective aetiological groups and they are all 
uncommon: pericarditis consequent upon cardiac infarction, terminal 
pericarditis in uraemia, inflammation due to a foreign body, and infil- 
tration by new growth. 

When pericarditis is a sequel to infarction of the heart, the onset of Sequel to 
the illness and possibly a previous anginal history will suggest the arctlon 
pathological basis, and the electrocardiogram will often furnish crucial 
evidence. An uraemic basis of pericarditis will be suspected from the Sequel to 
previous history of chronic renal disease, and from the condition of the uraemia 
patient, the urine, and the blood before the onset of the cardiac com- 
plication. Except in rare instances neither this form of pericarditis nor 
that related to coronary thrombosis gives rise to effusion. The relation Septicaemia 
of pericarditis to septicaemia or a foreign body will usually be self- Foreign body 
evident. 

When a mediastinal neoplasm invades the pericardium, effusion may Mediastinal 
rapidly bring about circulatory embarrassment and progressive con- ^ growt 
gestive failure unaccompanied by fever or any other evidence of an 
infective basis. The following case may serve as an example: 

A female, aged thirty-nine, attended the out-patient department at 
Charing Cross Hospital complaining of intense dyspnoea. Three days 
previously she had felt quite well. Examination showed ortfaopnoea and 
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cyanosis with engorgement of the neck veins and the liver, and oedema 
of the legs. Profound respiratory distress was present, and the small pulse 
at the wrist completely disappeared with each inspiration. The radiograph 
showed a characteristic shadow (see Fig. 39), and paracentesis of the 
pericardium brought large amounts of haemorrhagic fluid. The patient 
died after ten days’ illness. The necropsy showed a lymphosarcoma in the 
superior mediastinum involving the pericardium. 

According to most statistics rheumatism is the principal infection 
underlying acute pericardial disease. In such casesThere may be evidence 
from the history of rheumatic infection, or from the examination, 

of chronic rheumatic heart 
disease. Often acute inflam- 
mation of the joints will 
accompany the onset of re- 
spiratory distress with or 
without pain in the chest. 

In other forms of infection, 
the inflammation of the peri- 
cardium may be an exten- 
sion of neighbouring lesions 
in the pleura and lung; for 
example, serous or suppur- 
ative pericardial effusion may 
complicate pneumonia or 
empyema. In yet another 
infective group the relation 
of pericarditis to its origin 
may be more remote, as when 
the disease appears in a 
patient previously suffering 
from osteomyelitis. 

When the acute stage of pericarditis is past, and when, perhaps many 
years later, the patient is seen with manifestations pointing to chronic 
constrictive pericarditis or mediastino-pericarditis, the problem of aetio- 
logy is nearly always obscure and frequently insoluble. As already 
mentioned, Pick’s disease or chronic constrictive pericarditis is rarely 
if ever rheumatic in origin, but may be due to tuberculous infection 
or to long-past acute infections such as pneumonia, influenza, or 
staphylococcal infections. When mitral disease with or without involve- 
ment of the aortic or tricuspid valves is discovered in association with 
mediastino-pericarditis, there can be no doubt that the whole condition 
is rheumatic in origin. 

Differential diagnosis 

Dry pericarditis cannot be diagnosed unless a pericardial rub is heard. 
Such friction is not likely to be mistaken for any other sound discovered 
on auscultation. Occasionally harsh murmurs of exocardial origin 



Fig. 39. — Pericardial effusion in mediastinal 
lymphosarcoma involving pericardium 
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may cause confusion, but in such instances the clinical context and 
successive examinations will soon determine the matter. Inflammation 
of the adjacent pleura, as in left- sided pneumonia, will sometimes cause 
pleuro-pericardial friction. This is usually heard at the left border of the 
heart, and has the shuffling or grating quality typical of pericardial fric- 
tion; but the fact that the sound is louder during inspiration and quieter 
while the breath is held, together with the evidence of primary inflamma- 
tion in the lung, will in most cases clinch the diagnosis. When pleuro- 
pericardial friction is heard, generalized pericarditis is often imminent. 

Pericardial effusion is likely to be mistaken for heart failure from Pericardial 
other causes, owing to the rapid development of dyspnoea, orthopnoea, e -ff' USJOn 
and congestion. The local signs in the heart, particularly the extensive 
dullness on percussion and weak heart-sounds, will genera!!} indicate the 
cause of the rapid reduction in effort-tolerance; the pulsus paradoxus, 
the falling blood-pressure, and the increasing heart-rate will also suggest 
the mechanical embarrassment to which the heart is subjected. Difficulty 
may arise when effusion is not of great volume, or when both cardiac 
enlargement and effusion are present or suspected. Even exploration 
may lead to an erroneous conclusion, since pleural fluid usually co- 
exists, and may be mistakenly regarded as pericardial. If the pain of 
pericardial disease is referred to the abdomen, a false diagnosis of acute 
abdominal disease may be made. 

Pick’s disease, or chronic constrictive pericarditis, which is actually Pick's disease 
venous and hepatic congestion without failure of the heart-muscle, ^constrictive 
must be mainly distinguished from congestion due to chronic heart pericarditis) 
failure. In the latter condition the oedema appears first in the legs, 
and the overfilled neck veins pulsate; signs of mitral and possibly 
tricuspid disease together with gross enlargement of the heart are 
frequently present. Conversely, in Pick’s disease there is preponderating 
swelling of the abdomen and little if any pulsation in the veins in the 
neck; signs of mitral disease are absent and the heart is either norma! 
in size or at most moderately enlarged. 

Differentiation from primary cirrhosis of the liver is not likely to Differentia- 
cause difficulty, for this disease hardly ever occurs in the earlier decades primary 1 
of life and does not cause venous congestion in the neck. The history cirrhosis of 
may help, the cirrhotic patient very often giving a history of alcoholism. lver 
Further, cirrhosis does not, like Pick’s disease, affect the systemic 
circulation producing a paradoxical pulse with low pulse-pressure. It 
is true that chronic congestion evokes slight fibrosis in the liver but 
nothing approaching the coarse lobulation so often detected on clinical 
examination in multilobular cirrhosis. 

Although polyserositis or Concato’s disease (see Vol. II, p. 157) From 
frequently attacks the pleural and pericardial membranes, it is quite p ° yserom ls 
distinct from chronic constrictive pericarditis. Pick’s disease usually is 
not associated with a thick ‘icing’ of perihepatitis (Zuckergussleher\ 
although this condition may occasionally be found, particularly if a 
preceding polyserositis has invaded the peritoneum. 
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The difficulties in the diagnosis of chronic mediastino-pericarditis have 
already been discussed (see p. 266). Many of the physical signs in this 
disease are also produced by grossly enlarged hearts that are free 
from external (or internal) adhesions. A previous history of acute peri- 
cardial disease will be a significant point. Radiological examination 
may disclose peaked projections from the cardiac shadow indicative of 
adhesion of the parietal pericardium to lung or diaphragm. 


9.-TREATMENT 

(1) — Preventive 

As pericardial disease is not a specific malady but has many causes, 
there can be no specific prophylaxis. Prevention will therefore consist 
mainly in the avoidance of those infections — principally rheumatism — 
which most commonly produce it, and the careful and suitable treat- 
ment of such infections when they have developed. Prophylaxis, such 
as it is, is thus concerned with the avoidance of the infective rather than 
the non-infective inflammations of the pericardium. No method is 
known of avoiding the pericarditis of coronary thrombosis for example, 
or the involvement of the pericardium in new growths. On the other 
hand it is probable that the nature of the treatment may considerably 
modify the course of acute and other forms of pericarditis, the more 
acute the disease the more noticeable being the effect of treatment. 

(2) — Treatment of Acute Pericardial Disease 

(a) General 

Acute pericardial disease is sometimes an incident in the course of 
another malady. Thus in cardiac infarction or uraemia the treatment 
is essentially that of the underlying disease. But very often acute peri- 
carditis with effusion is the central feature of the illness and the adop- 
tion of suitable treatment may make all the difference between recovery 
and a fatal issue. 

When pericarditis originates in rheumatic infection, the patient has 
probably been confined to bed with arthritis or carditis before the 
onset of pericardial involvement. If pericarditis is due to spread from 
neighbouring infection, the patient will have been previously under 
treatment for pheumonia or empyema. In other cases, as for example 
when the disease arises from occult infection, the patient is soon 
compelled to take to bed by the urgency of the symptoms. The patient 
is kept at complete rest in whatever position or degree of recumbency 
he finds most comfortable. If desired a firm support may be placed 
across the bed so that a forward-leaning posture may be easily adopted. 

It is necessary to relieve pain and restlessness, and for this purpose 
the subcutaneous injection of morphine sulphate J grain is most 
efficacious. Almost the only circumstance in which this treatment 
might he inadvisable is the coexistence of pneumonia at a stage later 
than the third or fourth day. In such cases, if the degree of pain and 
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distress demand it morphine sulphate I- grain, with atropine sulphate 
,-J.t grain, and strychnine sulphate j r grain, may be injected together. 

Local applications of heat and cold have been recommended :er the 
relief of discomfort or pain, but the distress or the attitude may make 
such applications difficult, ineffective, or even impossible. The same 
considerations apply to the use ofleeches. 

Pericardial effusion is often a phase which is destined to pass. leaving G.:\ gen 
the patient little the worse, if he can be tided over the circulatory 
embarrassment that invariably arises. For this reason the efficient use 
of oxygen may be a most important, even a deciding, facte: in the 
outcome of the disease. The most comfortable method for the adminis- 
tration of oxygen to restless and delirious patients is by the use of a 
small nasal catheter in which several holes have been cut within an 
inch of the termination. The catheter is smeared with 1 per cent cocaine 
ointment and passed through the nostril until it projects bevcnd the 
uvula. The oxygen should be bubbled through a: least six to eight 
inches of warm water at such a rate that the bubbles cannot be counted. 

This ensures sufficient moisture in the gas and prevents the irritant 
drying of the nasopharynx which so often ends in a refusal by the patient 
to continue with the treatment. From time to time the nasopharynx 
should be sprayed with liquid paraffin. 

Like other forms of heart failure, that arising from pericardial effusion Digitalis 
should be treated by digitalis. Tablets of standardized digitalis powder, 
each containing 2 grains, should be given thrice daily when a rheumatic 
aetiology exists, but if active rheumatic carditis is present before the 
age of twenty a smaller dose should be administered; in pericarditis 
following pneumonia or empyema the dose should not exceed 2 grains 
twice a day, or alternatively 10 minims of tincture of digitalis should be 
given four times a day. If oedema is present the fluid intake should 
be restricted to 30 ounces daily, this quantity being varied according 
to the degree of fever and sweating present. 

(6) Paracentesis 

Paracentesis of the pericardium is called for in several circumstances: indications 
first and most urgently, when the underlying cause is not necessarily 
fatal and it is necessary to tide the patient over the circulatory embarrass- 
ment until such time as the pericardial inflammation has subsided; 
secondly, when effusion in the pericardium is believed to be purulent, 
since removal of the pus then offers the only means of saving life; 
thirdly, in order to determine the exact nature of the effusion. 

The technique of paracentesis is the same in all cases, hut there are Choice of 
several sites at which the puncture may be made. Except in the case of site 
pericardial effusion known or believed to be purulent, the point chosen 
is usually below and external to the apex beat, but within the area of 
cardiac dullness. Such a spot is not usually difficult to choose. Alterna- 
tively, when the signs below the angle of the left scapula suggest that 
much fluid is compressing the lung behind the heart, paracentesis may 
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be made posteriorly, the needle being passed through the lung to reach 
the pericardial sac. Points close to one or other border of the sternum 
are sometimes advocated; these have the advantage of avoiding punc- 
ture of the pleural cavity and should therefore be specially considered 
if pneumonia or general infection is responsible for the pericardial 
inflammation. 

For the operation it is best to use a needle at least three inches long. 
The needle should be sharp, and careful infiltration of the skin and deep 
tissues with 2 per cent procaine hydrochloride (novocain) solution 
should be carried out in order to spare a very ill patient unnecessary 
pain. In paracentesis at the apex the needle is introduced perpendicu- 
larly to the skin and directed inwards and backwards towards the 
spine. The pericardium is reached and entered at a depth depending 
on the thickness of the chest wall, usually about one and a half 
inches. A puncture would be made in this position for the relief 
of pressure and the ordinary aspirating bottle and evacuating pump 
would then be employed to remove the fluid. Posterior paracentesis 
might be undertaken typically in rheumatic cases, and this approach 
offers the special advantage that the patient is able to assume the 
comfortable forward-leaning position while the aspiration is being 
performed. 

In purulent pericarditis, or when it appears possible that the exudate 
may be purulent, paracentesis must leave the pleural sacs intact. The 
best approach is therefore high in the angle between the xiphisternum 
and the costal cartilage on the left side, the needle being introduced at 
first perpendicularly and then directed sharply upward to enter the 
pericardium at its reflection from the anterior wall of the chest on to 
the upper aspect of the diaphragm. As this procedure requires famil- 
iarity with the anatomy of the region explored, and as in such, purulent 
inflammation open operation on the pericardium is required for free 
drainage, both procedures are generally best left to the surgeon. An 
alternative site in purulent effusion is close to the left border of the 
sternum. This meets the requirement of avoiding pleural or lung 
puncture, but has the disadvantage that the heart, even when much 
fluid is present, may be very close to the parietal layer of pericardium, 
thus rendering aspiration difficult or even impossible without risk of 
injury to the heart or coronary vessels. 

In general, and especially if the common apical site is chosen, para- 
centesis of the pericardium is an operation that is no more difficult 
and scarcely more hazardous than pleural puncture. Aspiration of 
fluid brings great relief to the patient, and also results in immediate 
objective improvement. The fluid should be removed slowly, and an 
injection of morphine should subsequently be given. If the patient 
recovers from acute inflammation of the pericardium, a careful in- 
vestigation should be made for the source of infection if this is not 
already known. At a suitable interval removal of tonsils or teeth or the 
eradication of other septic foci may be undertaken. Convalescence 
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should be gradual, the patient being kept in bed for at least a month 
after all signs of effusion and inflammatory reaction have cleared up. 

(3) — Treatment of Chronic Adhesive Pericarditis 
The two original operations for the relief of chronic pericardial Delorme's 
adhesions were Delorme’s (1898) and Brauer’s (1903 ). Delorme’s method °P €rali0n 
was designed to free the heart from its constricting pericardium by 
dissection of the thickened membrane. This method has been developed 
in recent years by Churchill, and White (1931) working with him has 
reported six cures by its use. The first stage of the operation is the 
removal, under ether anaesthesia, of the costal cartilages and bony 
terminations of the fourth, fifth, and sixth ribs on the left side together 
with resection of part of the left border of the sternum. When the 
pericardium has been freely exposed, the piecemeal excision of the dense 
fibrous and often calcified tissue is proceeded with. Care is taken not to 
free the right chambers before the apex has been relieved, in order 
to avoid engorgement of the pulmonary circulation. The operation 
requires exceptional operative skill, and even so it is sometimes impos- 
sible to avoid rupture of the thin walls of the right auricle or ventricle. 
Decortication, including the separation of constricting bands in the 
neighbourhood of the venae cavae and partial relief of the diaphragmatic 
surface of the heart, may be achieved in sufficient degree at one opera- 
tion, but in some instances a second may be necessary’. When the 
thoracic muscles and superficial tissues have been replaced, the patient 
is put to bed in an oxygen tent. 

There is no doubt that the Delorme operation may effect a cure in indications 
Pick’s disease. It should be restricted to patients who have chronic 
constrictive pericarditis but no other cardiac lesion; it should be per- 
formed only when the disease causes invalidism, yet should not be 
deferred so long that the poor condition of the patient may render the 
operation unduly dangerous. 

Brauer’s operation, namely cardiolysis, was planned for the relief of Brauer's 
chronic mediastino-pericarditis. It consisted in the resection of the °P emtl0n 
fourth, fifth, and sixth ribs on the left side as far as they overlay the 
heart. Removal of the pericardium was not attempted, the aim being 
to relieve the heart of part of its burden by cutting away resistant 
structures that had to be dragged inwards by every contraction of the 
heart. In short, it was designed to abolish the hampering effect of 
external pericardial adhesions. 

Cases suitable for this operation are those in which external adhesions Indications 
to the thoracic wall are undoubtedly present, as shown by systolic 
recession of the ribs followed by a diastolic rebound. Diastolic collapse 
of the cervical veins, severe thoracic pain, and respiratory distress with 
congestion are also often found in patients with disease of this type, 
and in them the Brauer operation may not only relieve urgent symp- 
toms, but at times completely abolish congestive failure. It is obvious 
that this method cannot give any relief in pure chronic constrictive 
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pericarditis, in which no external adhesions exist. White has suggested 
that the Brauer operation should properly be referred to as thoraco- 
lysis\ the term "cardiolysis 1 being more appropriately applied to the 

Delorme operation. 


REFERENCES 

Abbott, M. E. e 1 936 j Allas of Congenital Cardiac Disease , New York. 
Blechmann, G. f 1913 > Les Epanchements du pericarde ; etude clinique et 
therapeutique ; fa ponction epigastrique de Marfan. , Paris. 

Biiimer, G. 11936) J. Amer . med. Ass., 107, 178. 

Brauer, L. (1903) Arch . kiln. Chir 71, 258. 

Broadbent, J. F. H. (1895) Adherent Pericardium , London. 

Cabot, R. f 1926) Facts on the Heart , Philadelphia. 

Che vers, N. (, 184-2) Guy's Hasp . Rep., 7, 387. 

Churchill, E.' D. 11929) Sw?., Chicago , 19, 1457. 

Coles, A. C. (1935) Lancet, 2, 125. 

Conner, L. A. (1926) Amer. Heart 1, 421. 

Delorme 11898) B«//. dtoc. Chirurgie ; Pam, 24, 918. 

Ewart, W. (1896) jBr/f. J., 1, 717. 

Grant, R. T. (1926) Heart , 13, 371. 

Griesinger (1854) cited by Widenmann, A. (1856) Beitrag zur Diagnose der 
Mediastinitis , Tubingen. 

Lower, R. (1669) Tractatus de Corde, item De Motu et Colore Sanguinis et 
Chyli in eem Transitu, London. 

Osier, W. ( 1893) Amer. J . med. Sci ., 195, 20. 

Parkinson, J. (1936) Lumleian Lectures on Enlargement of the Heart, London, 
also. Lancet, 1, 1337, 1391. 

Pick, F. (1896) Z. klin. Med., 29, 385. 

Schlesinger, B.„ Signy, A. G., Amies, C. R., and Barnard, J. E. (1935) Lancet , 
1, 1145. 

de Senac, J.-B. (1783) Trade de la structure du caeur , de son action et de ses 
maladies , 2 e ed., Paris, 2. 

Smith, K. S. (1935) Practitioner, 134, 194. 

Sprague, H. B. (1936) Amer. Heart J 12, 443. 

Wenckebach, K. F. (1910) Z. klin. Med., 71, 402. 

White, P. D. (1931) Heart Disease, New York and London. 

— (1935) Lancet, 2, 539. 

Wilks, S. (1871) Guy's Hasp. Rep., 3rd ser., 16, 196. 



IV -MYOCARDIUM DISEASES 


By A. G. GIBSON. D.M.. F.R.C.P. 

Nlffield Reader in Morbid Anatomy, University of Oxford: 
Physician to the Radcliffe Infirmary and to the 
County Hospital, Oxford 


1. AETIOLOGY ------ IT 

2. MYOCARDITIS ------ ITS 

<1) Pyaemic and Septicaemic Forms - - - 2"> 

(2) Form associated with Acute Rheumatic 

Infection ------ 27S 

(3) Forms associated with Diphtheria, etc. - 279 

(4) Other Forms _____ 279 

(5) Degenerations of the Myocardium - - 2S0 

(6) Syphilitic Affections of the Myocardium - 2S0 

(7) Tuberculous Affections of the Myocardium - 282 

(8) Parasitic Diseases affecting the Myocardium - 2S3 

3. MYOCARDIAL CHANGES RESULTING FROM 

TUMOURS OF THE HEART - - - - 283 

4. STAB WOUNDS OF THE HEART - - - 2S5 


!.— AETIOLO GY 

638.] Myocarditis is a very frequent complication, of pyaemia and 
septicaemia. Rheumatic myocarditis is, how ever, the most serious form. 
Other acute infections causing myocarditis are diphtheria, enteric fever, 
scarlet fever, influenza, pneumonia, and rarely measles. Chronic inflam- 
mations that attack the myocardium are tuberculosis, syphilis, and the 
rare Fiedler’s myocarditis. Parasitic infections include malaria, hydatid 
and taenia cysts, and trichiniasis. Degenerative my ocarditis includes 
fatty degeneration, fatty infiltration, and the myocardial changes of 
beri-beri. Myocardial changes also result from tumours. 


277 



Pyaemic 

forms 


Septkamuc 

types 


Mwrbid 

anatomy 


'fmmMMrSi 


278 HEART DISEASES [vol. yi 

2.-MY OCARDITIS 

(1) — Pyaemic and Septicaemic Forms 

639.] Abscesses, usually small, are common in pyaemia; they may be 
single or scattered, sometimes following the course of one of the coronary 
arteries; they may take the form of a septic infarct and are easily 
identified post mortem either through the pericardium or from the 
endocardium. Haemorrhage may be seen in the periphery of some acute 
abscesses. The patient seldom lives long enough for healing to take 
place. 

Clinically the cardiac symptoms and signs are incidents in the pyaemia. 
Breathlessness, rapid pulse, and dilatation of the left ventricle may be 
observed; and sometimes there may be heard a pericardial rub. 

Two common forms of septicaemia produce changes in the myo- 
cardium, the one resulting from infection by streptococci, especially 
haemolytic streptococci, the other from infection by the anaerobic 
organisms such as Clostridium welchii ; both occur frequently as terminal 
infections. The heart in both is flabby. The endocardium of one or 
more cavities and the intima of the aorta are stained by haemoglobin. 
The mitral and tricuspid rings are dilated, and the muscular tissue is 
soft, buff coloured, and congested. The streptococcal type is seen in 
fulminating streptococcal septicaemia, as in puerperal sepsis. The 
CL welchii type is seen in intestinal obstruction, post-operative dilatation 
of the stomach, and paralytic ileus. It Is usually associated with necrotic 
changes in the liver and haemorrhages in the adrenal glands; in the 
early stages the liver cells are shrunken, but later there are necrotic areas 
which may contain gas. 

Clinically the cardiac changes are manifested by breathlessness, a 
rapidly increasing pulse-rate, cyanosis, and dilatation of the heart. 

(2) — F orm associated with Acute Rheumatic Infection 

The myocarditis of rheumatic fever may show very little alteration 
to the naked eye; the main changes are seen in the valves. The substance 
of the myocardium is paler than normal and may be in a condition 
of fatty degeneration. It may be possible to identify a little excess of 
fibrous tissue in the course of the vessels. If there has been a previous 
attack of rheumatic myocarditis, the substance of the papillary muscles 
may show here and there little streaks of fibrous tissue which are not 
normally present. Micr oscopically the cardiac muscle shows an increase 
of a reactionary fibrous tissue in the adventitia of the vessels, especially 
the small coronary arteries. Occasional sections may show an Aschoff 
body in the adventitia; this structure is usually spindle-shaped and at 
first sight suggests an epithelial tubercle, which it resembles in size. It 
consists of spindle cells of an irregular type. The other cells present 
are of the epithelioid type with large vesicular nuclei; two or more 
nuclei may be present in one cell. A few eosinophils and polymorpho- 
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nuclears may also be present. These bodies may be ver\ cirfcuk to find 
in obviously rheumatic infections, but rarely they ma\ be abundant 
in every microscopical section. In addition mere is a general increase in 
the fibrous tissue of the myocardium; in any case which has lasted 
some months the muscular fibres show an increase in size indicating 
hypertrophy. For the clinical features see p. 239; also Rheumatic 
Infection, Acute. 


(3) — Forms associated with Diphtheria, etc* 

In the early stages of diphtheria the heart may be affected by scattered Diphtheria 
patches of necrosis or of hyaline degeneration of the muscle which 
ultimately disappears with the deposition of fibrous tissue. The other 
and more common change is a generalized pallor of the myocardium, 
which by suitable reagents can be shown to be due to fatty degeneration. 
Microscopically the individual fibres are studded with numerous minute 
droplets of fat. It is this to which the more common cardiac failure of 
diphtheria is due. See also Diphtheria, Yol. IV, p. 84. 

In enteric fevers the cardiac muscle in the fatal cases may be flabby Enteric fever t 
or may show’ little change to the naked eye. It often has a yellowish- 
brown tint with mottling. Histologically there may be parenchymatous 
degeneration and in the later stages increase of interstitial tissue; the 
muscle-fibres show hyaline degeneration and vacuolation. There is 
often abundant round-celled infiltration, and the arteries may show- 
inflammatory hyperplasia. For the clinical features see Enteric Fevers, 

VoL V, p. 56. 

In pneumonia and influenza cardiac, or at least circulatory, failure is Pneumonia 
a common termination. Neither to the naked eye nor histologically is and:fl ^ Kza 
there sufficient alteration of structure to account for it. Apart from 
some dilatation of the right side of the heart in pneumonia very little 
may be found amiss with the myocardium, and in influenza, even in 
the epidemic type, the myocardium is not grossly abnormal. For the 
clinical features see Influenza, and Pneumonia, Lobar. 

(4) — Other Forms 

Affections of the myocardium associated with tuberculosis, syphilis, 
parasites, and tumours are discussed later. 

In beri-beri the heart is dilated, especially the right side; microscopical Ben-beti 
examination shows oedema and fatty' degeneration. See also Beri- 
Berj, Vol. II, pp. 315 and 317. 

Fiedler’s myocarditis is a condition of unknown aetiology'. It occurs Fiedler's 
in young adults up to the third decade and is associated with embolic oeardlds 
manifestations, pulmonary or cerebral, which are followed by pro- 
gressive myocardial failure, often very rapid, and may occur as early 
as the period between the seventh and fifteenth days. The cavities of Morbid 
the heart are dilated. The endocardium is not affected, but the peri- 
cardium may be opaque from fibrous tissue; the myocardium shows 
disseminated patches and round-celled infiltration with destruction of 
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the muscle- fibres. In the later changes these patches are replaced by 
fibrous tissue. 

direct Clinic a* h Fiedler's myocarditis is characterized by rapid cardiac 

failure with breathlessness, cyanosis, and tachycardia; in those who 
live longer the picture is one of congestive cardiac failure. 

(5) — Degenerations of the Myocardium 
The common lesions cf this type are fatty degeneration and fatty 

infiltration. Fatty degeneration is seen in diphtheria, pernicious and 
other severe anaemias, and occasionally in intoxications, such as 
arsenical or alcoholic. The heart is pale because its muscular fibres are 
filled with minute fatty globules. The endocardium may show the 
thrush's- breast phenomenon. Fatty infiltration, which occasionally gives 
rise to myocardial weakness, is seen usually, if not exclusively, in 
excessively obese subjects. It is also common in the subjects of gall- 
bladder infections. Here the normal epicardial fat penetrates more 
deeply into the myocardium along the connective-tissue septa and 
vessels: in severe cases it is seen under the endocardium and may 
take the place of large sections of the muscular tissue. 

The clinical features consist in general enfeebiement with low blood- 
pressure and breathlessness on exertion; occasionally there are mental 
symptoms. The ordinary signs of congestive cardiac failure are minimal. 

(6) — Syphilitic Affections of the Myocardium 

There are several different forms of syphilitic affection of the myo- 
cardium, but they all depend in their essential features on chronic 
inflammation of the vessels, chiefly the arteries. All three coats of the 
arteries may be affected, resulting in either narrowing or blockage of 
the lumen, thrombosis, or weakening and aneurysmal dilatation. 

The recognizable lesions are: 

( 1) Gumma: a portion of the wall of the ventricles or septum undergoes 
necrosis and becomes surrounded ultimately by a zone of fibrous tissue 
which gradually takes the place of the necrotic heart wall. The left 
ventricle is the part chiefly attacked and the gummata may be multiple. 
When they occupy the positions usually seen in coronary thrombosis 
they may be difficult to distinguish anatomically from that disease; 
as a rule, however, the portions of ventricle affected are irregular and 
do not correspond to the accepted patterns of anterior or posterior 
coronary' artery occlusion. The commonest stage in which gummata 
are seen post mortem is that of a fibrous patch or patches which have 
destroyed the muscle at the site. 

(2) Syphilitic arteritis of one of the main coronary arteries with gradual 
narrowing or obliteration of the lumen: a common site is a centimetre 
or so from the origin of the artery from the aorta. In this event the 
resulting ischaemic necrosis cannot be distinguished by the naked eye 
from the non-syphilitic form, unless the affected artery shows distinctive 
change, such as much periarteritis or aneurysmal dilatation. 
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(3) Aneurysmal dilatation: this may be single in the Erst half-inch of a Aneurysmal 
coronary artery or multiple along the smaller branches- The large aneur- ^ atati£3n 
ysms may burst and produce a haemopericardium; the smaller aneurysms 
are more commonly associated with local or peripheral changes. 

(1) Death may be sudden without any previous warning or may occur 
after a period of cardiac symptoms. It is usually the result of a ruptured 
aneurysm. It may, however, occur in gross disease of the myocardium. 

Sudden death from this cause has been reported by Laves as early as 
six months after the initial infection. 

(2) In about a quarter of the cases in which syphilis attacks the heart 
there is a history of cardiac symptoms which cannot be explained by 
the valvular change. This form is chiefly the result of gummatous 
myocarditis. A patient in early middle life who has perhaps engaged in 
athletics, who has not had rheumatism, and is too young for coronary 
thrombosis, begins to suffer from shortness of breath. Such a person, 
especially if a male, should be strongly suspected of syphilis (Coombs). 

The onset is slow and the condition usually progresses towards cardiac 
failure. Treatment as a rule restores some measure of cardiac reserve, 
but after a time there is a relapse, and a fatal issue is seldom delayed 
beyond the third attack of decompensation. The patient may also 
complain of palpitation and expectoration. The picture is one of cardiac 
failure without any obvious cause. The heart is usually enlarged both 
to the right and to the left. A systolic murmur is commonly present 
at the apex and a diastolic murmur may be heard at the base, though 
from first to last murmurs may be absent. When present the murmurs 
are due to dilatation of the mitral and aortic rings respectively; they 
may disappear with treatment, and in some recorded cases of aortic 
regurgitation the aortic valve leaflets have been found normal at the 
necropsy. In the course of the disease the first sound deteriorates and 
there may be a gallop rhythm. 

(3) Other cases show T anginal symptoms, sometimes the angina of 
effort and sometimes spasmodic angina. 

(4) Arrhythmias, especially heart block, fibrillation, and bundle- Arrhythmias 
branch block, are also sometimes seen. 

The age of the patient and the absence of other causes of cardiac 
disease are gnportant diagnostic indications of syphilis. The high 
incidence in males should also be remembered. Adolescents with con- 
genital syphilis are not exempt from cardiac complications. Coombs 
referred to the importance of otherwise negligible cardiac symptoms 
and signs in those who are known to have had syphilis. A thorough 
search for syphilitic stigmata should be made and the blood examined 
for the Wassermann reaction. The electrocardiogram may reveal slight 
irregularities, such as a tendency to negativity of the T-wave in lead I, 
and it has been stated that a notch on the ascending limb of the R-wave 
should be looked upon as suggestive. In view, however, of the variation 
in the site of a syphilitic lesion any abnormality of the electrocardio- 
gram should be regarded as of possible significance. 
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The outlook is invariably serious in the presence of breathlessness and 
a tendency to cardiac failure. According to Coombs 50 per cent of all 
patients with cardiac syphilis die within four years of coming under 
observation. When there has not been any cardiac failure, such as in 
those with anginal symptoms and arrhythmia, thorough treatment may 
cure the symptoms and leave the patient with a better outlook. 

If the patient comes under observation with cardiac decompensation, 
the treatment should be that for cardiac failure, with rest in bed, full 
digitalization, and restriction of food and drink. The obstinate cases 
with oedema may need treatment with one of the mercury diuretics, 
for example injection of mersalyl (salyrgan), 2 c.c. intravenously every 
fourth day. As the patient recovers from cardiac failure, a full course of 
anti syphilitic treatment should be given, including a course of six weekly 
doses of arsphenamine followed by a course of mercury and iodide. If 
the syphilitic disease is judged to be extensive, it would be prudent to 
begin with a dose of 0* 1 gram of arsphenamine and gradually increase 
to 0*45 gram for the later doses. A course of arsphenamine should be 
given every six months with courses of mercury and iodide intervening. 
In addition the patient’s life should be regulated, his activities limited 
to what the heart is likely to stand, and any excess in eating or drink- 
ing corrected. 

(7) — Tuberculous Affections of the Myocardium 
Tuberculosis affects the myocardium either through the blood-stream 
or by direct extension of tuberculous disease from the glands of the 
mediastinum. In miliary tuberculosis it is not uncommon to find a few 
scattered tubercles on the septal wall of the right ventricle towards 
the conus; in patients who have survived longer, tuberculous lesions of 
various sizes are seen in relation to the coronary vessels, a type described 
as nodular. The arteries or veins may be eroded and replaced by 
granulation tissue and there may be thrombosis. In a second type 
caseous foci with surrounding granulation tissue are present in the 
auricular walls. In a third type the heart walls may be gradually 
infiltrated as from a pericarditis. A fourth type Is also described of 
general tuberculous myocarditis which includes sclerosis. 

(1) The disease may be silent; in this event it may discovered 
accidentally in a patient who has died of tuberculosis of some other 
organ, or when death occurs unexpectedly, as under an anaesthetic. 

(2) In its usual form it produces a slow diminution of cardiac reserve 
which, if the patient lives long enough, produces signs of cardiac 
failure of the congestive type. 

The diagnosis is seldom made during life unless there is some well 
marked tuberculous lesion elsewhere. WTien the possibility of tuber- 
culosis of the myocardium is suspected the presence of fibrillation, 
extrasystoles, and other irregularities such as pulsus altemans is 
important. An electrocardiogram should therefore be taken if the lesion 
is suspected. 
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(8) — Parasitic Diseases affecting tiie Myocardium 

In the serious forms of malarial infection there occurs a dilatation 
of the heart associated with a fatty degeneration of the heart muscle- 1 

fibres. 

In Chagas' disease. South American trypanosomiasis (see Vol. Ill, 
p. 91), the heart may be enlarged and the myocardium infiltrated with 
cellular exudate. 

The parasitic worms that may affect the heart are hydatid cysts (Taenia 
echinococcus ), very rarely cysticercus celMosae (Taenia solium ), and, in 
a proportion of cases, Trickinella spiralis. (See also Cysticercosis, 

Vol. Ill, p. 523, Hydatid Disease, p. 561, and Trichiniasis.) The 
heart may he pressed upon by hydatid cysts in the mediastinum or 
pericardium or its action may be interfered with by cysts actually in 
the cardiac walls or septum. They may be found in the early cystic 
stage or degenerate and hard. Tumours the size of a goose's egg have 
been found in the intraventricular septum. 

In trichiniasis the myocardium may show scattered microscopic areas 
of infiltration with polymorphonuclear and eosinophil cells along the 
course of the small vessels. Fibrosis may be seen later. Special methods 
must be adopted to isolate the Trickinella. 

In malaria there may be syncopal attacks or cardiac failure with Clinical 
breathlessness and oedema. Patients with Chagas’ disease suffer from picture 
general enfeeblement of the heart and often die suddenly. The rhythm 
may be unaltered, though tachycardia, bradycardia, and auricular 
fibrillation are described in patients with the disease. 

In hydatid disease of the myocardium symptoms may be absent and the 
condition only discovered accidentally after death. Death, however, may 
be sudden, either by the production of cardiac arrest or ventricu- 
lar fibrillation, or by an obstruction to the circulation by rupture of 
the cyst. Symptoms of valvular disease may arise if the position of the 
tumour is in relation to one of the orifices. The patient suffers from 
increasing dyspnoea and cyanosis as the cardiac failure progresses. The 
heart both clinically and radiologically is enlarged. 


3 .— MYOCARDIAL CHANGES RESULTING FROM 
TUMOURS OF THE HEART 

640.] Tumours of the heart may be primary or secondary. Of the Aetiology 
primary tumours less than 200 have been recorded, and of these about 
half have been myxomatous. Some authors look upon these myxomas as 
representing degenerating forms of organized thrombi rather than true 
neoplasms, but the absence of any layer formation and the absence 
in most cases of any source of a thrombus point to their being 
tumours rather than thrombi. Secondary tumours are not uncommon, 
and metastases in the heart have occurred from tumours of all the 
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principal organs of the body, though they are more common In 
malignant disease of the lung, pleura, or mediastinal glands. In these 
cases the pericardium may be heavily Infiltrated, leaving the heart 
unaffected. The primary tumours are more commonly benign though 
the myxomas sometimes show malignant tendencies. Myxomas of 
the heart arise more commonly in the left auricle and they have a 
tendency to Interfere with the blood-flow through the mitral valve. 
They may be as small as a pea or so large as almost to fill the cavity. 
Thrombi may form to some extent on their surface, from which emboli 
may be detached. Other rarer forms of tumours of the heart are fibromas, 
rhabdomyomas (see Vol. V, p. 121), and endotheliomas. 

Clinical The symptoms recorded in the cases of pedunculated tumours arising 

pkiure j n th e left auricle are palpitation and pain In the region of the heart. 

Symptoms occur in attacks and are seldom related to exertion. Oedema 
of the lower limbs occurs and dyspnoea out of proportion to other 
physical signs. Fainting spells which mimic Adams-S takes disease have 
Physical also been described. Of physical signs a presystolic murmur, though 

Slgn5 rare, should be listened for, the tendency of the tumour being to impede 

the blood through the auriculo -ventricular orifice. This presystolic 
murmur may vary in intensity with changes of posture and may in 
some postures be replaced by a systolic murmur. Again a blowing 
systolic murmur may be heard and in this instance the first sound at 
the apex may be unusually loud and drumming in character. 

In a case recorded by Gilchrist and Millar the patient had peculiar respir- 
atory difficulties, a respiratory arrhythmia with short attacks of dyspnoea 
occurring when lying on the back. These simulated paroxysmal nocturnal 
dyspnoea but in this instance were probably due to the temporary blockage 
of some of the pulmonary veins. These attacks of breathlessness were out of 
proportion to the other signs of heart failure and were often preceded by 
submammary pain which was the first symptom. 

Symjrnms of In secondary neoplastic invasion of the heart the symptoms are related 
Invasion y mote commonly, in the initial stages, to the pericardium; furthermore 
they produce evidence of cardiac failure with or without interference 
with the normal rhythm. Electrocardiograms have been normal in a 
proportion of the recorded cases. Partial heart block is produced when 
the^ region of the auriculo- ventricular node is invaded. When the 
auricles are invaded, as in the case described by Gilchrist and Millar, 
arrhythmias are more likely to occur. In these cases there are attacks of 
paroxysmal auricular tachycardia. When tumours attack the ventricular 
muscle, there may be extensive involvement without interference with the 
regularity of the beat. 

^ Primary tumours of the heart are so rare that it is not surprising that 
there appears to be no Instance in the literature in which a diagnosis 
has been made during life and subsequently confirmed at necropsy. 
Secondary tumours, however, are occasionally diagnosed when the 
sudden appearance of circulatory symptoms in a patient with a tumour 
elsewhere suggests a metastatic invasion. The development of an 
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arrhythmia, the appearance of a pericardial effusion, especially if blood- 
stained, or a localized patch of friction, or even \enous stasis with con- 
gestive heart failure may provide a clue to the affection of the heart in 
these circumstances. Any alteration in cardiac rhythm, such as heart 
Mock, should direct attention to the heart when there is a tumour 
elsewhere. 

The course is inevitably downwards and no case of recovery has been Course and 
recorded, though in some of the pedunculated tumours, if a diagnosis P r ®% nosis 
could be made in life with accuracy, a bold surgical technique might 
be successful. 


4.— STAB WOUNDS OF THE HEART 

641.] Wounds are most often due to knives, but may be due to smaller Morbid 
instruments such as a needle. Bullet wounds are also important. The 
site is more commonly on the anterior surface; the wound may be 
linear or punctured, and the immediate effect is to produce a haexno- 
pericardium. This distension of the pericardial sac causes sudden failure 
of the heart and gradual diminution in arterial pulsation. Recovery is 
possible from a small degree of haemorrhage with gradual organization 
of the clot and formation of a much thickened pericardium. The pleura 
is occasionally wounded and the lung collapsed. If asepsis has been 
preserved small portions of the pericardial sac may remain. High 
degrees of haemopericardium inevitably lead to death. 

If operation is undertaken for the relief of the pressure in the peri- Late results 
cardium and the patient lives, the danger lies in the sepsis that frequently 
follows. The pericardial layers are thickened by granulation tissue; 
they are adherent to each other over large parts of their surface, leaving 
a few intercommunicating loculi. The pumping action of the heart 
with an open pericardium leads almost inevitably to a septic pericarditis. Septic 
Strong solutions used for perfusing the pericardium may also cause P encar ms 
great thickening by granulation tissue. C. S. Beck reported that a 
surgical solution of chlorinated soda injected into the pericardia! sac 
of dogs produced polyserositis sometimes with oedema. Chronic sepsis 
of the pericardial sac leads similarly to polyserositis with great thicken- 
ing of the pericardium, enlarged liver, ascites, and generalized oedema. 

The organisms responsible for the septic pericarditis are streptococci 
and staphylococci. Aneurysm of the left ventricle of the heart following 
stab wounds has been described by Brunetti. 

The initial effect of a stab wound is to produce, after some seconds or Clinical 
minutes, collapse during which consciousness is diminished or lost; P l€twre 
there is some cyanosis of the lips and finger-tips and the skin is cold 
and clammy. The heart’s action is barely perceptible either in the 
palpable arteries or on auscultation. When operation is undertaken, 
following a period of shock, there occurs a condition of chronic peri- 
carditis with fever and the gradual development of Pick’s syndrome 
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with ascites and generalized oedema. If the patient recovers from the 
sepsis the heart’s action is usually restored to normal. Later results 
reported are precordial pain sometimes with dyspnoea. In cases in 
which the wound is not completely closed, as from a bullet, there may 
be slight pericardial haemorrhage on exertion, shown by dizziness, 
faintness, and tachycardia. 

The electrocardiographic changes are on the whole slight and wounds 
of the larger coronary vessels do not appear to make much difference. 
There is a rise in the take-off of the T-wave with a gradual return to 
the isoelectric line accompanied by inversion of the T-wave within ten 
days. In the majority of cases there is a return to the normal curve. 

Wounds of the heart by foreign bodies are not necessarily fatal; a 
patient may survive the presence of a bullet embedded in the heart for 
many years. 

In any severe case in which pericarditis is established the course is 
long and difficult. The patient may be extremely 111 both from sepsis 
and from the constricting action of the pericardial healing. Death may 
occur at any time. According to Hesse’s figures 77*3 per cent of patients 
survived the operation with complete restitution of function; in 22*7 
per cent there were fair results, and T7 per cent were disabled. Adhes- 
ive pericarditis and mediastinitis may result in death from cardiac 
insufficiency. 

The decision whether or not to operate in cases of wounds of the chest 
which may Involve the heart depends on the presence or absence of 
acute cardiac failure with cyanosis. The decision may have to be taken 
quickly. In the circumstances preparations cannot be adequate. The 
loss of blood is often considerable and needs restitution by transfusion 
after the suture of the wound of the heart. 

The heart may be exposed: (i) by enlarging the wound and cutting 
through the injured sternum or costal cartilages with bone forceps; 
(ii) by making an incision by the left of the sternum and along the lower 
ribs, and the cartilages of the 4th, 5th, 6th, and 7th ribs; or (iii) by 
splitting the lower half of the sternum and holding the halves aside. 
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1.— SIMPLE ACUTE 

(1) — Definition 

642.] The term simple acute endocarditis indicates an acute or subacute 
inflammation, of the valves or other part of the endocardium; with the 
fonnation of small clustered vegetations which disappear, leading to 
thickening or further changes in the valves. 
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(2) — Aetiology 

Simple endocarditis is most frequently seen in acute rheumatic fever Incidence 
or chorea. Children suffer more often than adults from the endocarditis 
of rheumatic fever and the percentage of those affected by endocarditis 
may be as high as 80 per cent. Thayer's figures show that its highest 
incidence is in the second decade. It also follows scarlet fe\er and 
streptococcal sore-throat, especially that caused by Streptococcus 
haemolyticus. It is a rare sequel to measles, chicken-pox. diphtheria, 
smallpox, and enteric fever. Xot uncommonly at a post-mortem 
examination, in such conditions as lobar pneumonia and tuberculosis, 
the valves show a recent endocarditis which was not suspected during 
life and was probably due to a terminal infection. 

There can be no doubt that, as first maintained by Poynton and Paine, Relation to 
the cause has some intimate relation to the streptococcus; the fact that fnffJuom €a 
in some epidemics of sore- throat rheumatic fever occasionally follows 
after a lapse of ten to twenty-one days substantiates this view. A more 
modem conception is that the relation maybe allergic, and that, although 
the streptococcus is an essential link, the disease is the result of sensi- 
tization. 

Of predisposing causes the most important are (i) insanitary housing Predisposing 
conditions, especially dampness, hence its prevalence in certain districts 
and among the poor, and (ii) a hereditary or familial tendency. 

(3) — Morbid Anatomy of Rheumatic Endocarditis 

In the earliest stage of simple rheumatic endocarditis the mitral valve Mitral valve; 
is slightly more opaque than normal, and just above the edge of the ear} 
valve curtains on the auricular face there appears a row of minute 
pin-head, buff-coloured, almost transparent granulations. They vary in 
size between 1 and 4 mm, and are sometimes clustered like the surface 
of a cauliflower. The line of granulations may follow’ the edge of one or 
both leaflets, or they may be attached to a small length only. The 
pressure of the contiguous valve surfaces may determine their appear- 
ance on these sites. Occasionally the granulations by the edge of the 
leaflets are entangled in the valvular attachments of the chordae 
tendineae. The granulations consist of fibrin and blood-platelets with 
a few cells but no organisms that can be identified. In the earliest stage 
the valve may be swollen and oedematous. 

As the process advances the granulations become invaded by young Later stages 
fibrous tissue with a few vessels; later the granulations disappear by 
contraction and leave in their place a thickened margin of the valve, 
together with an opacity of the leaflets, a thickening of one or more of 
the chordae tendineae to three or four times their normal diameter, 
and the penetration into the papillary muscles of strands of fibrous 
tissue. This fibrous tissue is evidence that the rheumatic infection is 
always a myocardial as well as an endocardial affection. Inflammation 
may cease at an early stage and the valve may escape any shrinkage or 
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mechanical defect. The damage, however, may be sufficient to produce 
a slight leak but no narrowing of the orifice. 

Alternatively, the granulations may be detached and form emboli 
large enough to block one of the middle cerebral arteries; or they may 
be Invaded by organisms such as streptococci and produce malignant 
endocarditis; the process may also become chronic and cause massive 
thickening and deformation of the valve. 

When the rheumatic process attacks the aortic valves, there is a similar 
deposition of buff-coloured granulations, usually along the curved edge 
of the lunule, though they may also appear at the free edge of the cusps. 
Again, the process may cease with slight thickening of the valves and 
a slight enlargement of the nodules of the semilunar valves (corpora 
Arantii). 

(4) — Clinical Picture 

The rheumatic form may come on insidiously, especially in children. 
The patient becomes listless, shuns exertion, and may be breathless on 
slight effort. Neglected cases, especially in children, may even go on to 
congestive cardiac failure before coming under observation. These are 
symptoms of myocardial involvement. The patient may complain of 
thoracic pain from pericarditis. The early symptoms of a mild febrile 
ailment with moderate temperature and increase of pulse and respira- 
tion may accompany the other symptoms. The pulse is quicker than 
the temperature would suggest. Rheumatic pains and arthritis are 
present in a proportion of cases but not always. In bedridden patients 
endocarditis, especially a terminal endocarditis, may be unsuspected. 
The physical signs of endocarditis become obvious only when the 
myocardium is affected, and this is true in a recent primary attack or 
in a secondary attack of endocarditis with old changes in the valve 
which have set up compensatory alterations. The most obvious sign 
is pallor. It is not the pallor of anaemia, for there is no more than a 
slight secondary anaemia in these cases; moreover the pallor may vary 
according to the degree of cardiac disability. The tint sometimes 
suggests that of ivory. In advanced endocarditis the patient may be 
orthopnoeic and breathless, and when cardiac failure has set in the 
jugulars may be full, the liver enlarged, and the legs oedematous. 

On inspection of the praecordia there is obvious pulsation, sometimes 
lifting up the sternum and ribs at each beat; the apex beat is diffuse 
and further to the left than normal. On palpation the heart is felt to be 
over-active and even tumultuous. The rate is raised and the rhythm is 
regular, at least in the primary attack. Percussion shows enlargement 
of the heart to the left and occasionally to the right of the sternum. If 
there has been pericardial effusion, the upper limit of cardiac dullness 
may extend to the second rib. Auscultation may discover pericardial 
friction, and a systolic murmur is present over a large area, though 
loudest at the apex. The first sound of the heart is lengthened; pre- 
systolic elements are not easy to detect in the early stages. The systolic 
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murmur in the presence of fever may be haemic and vary considerably 
with the phases of respiration; it may therefore include a cardio- 
respiratory element. The true mitral systolic murmur from organic change 
of the mitral valve is soft, rather difficult to hear, persistent through all 
phases of respiration,, and traceable some distance into the axilla; there 
may also be a systolic murmur at the base. In the early stages dia- 
stolic murmurs at this area are difficult to identify. 

A search for rheumatic nodules is successful in a large proportion of Rheumatic 
cases. They may be found on the occiput, over the shoulders where the ilodu ^s 
bone lies near the surface, and on the elbows, wrists, flexor tendons, knees, 
and ankles. The discovery of such nodules confirms the rheumatic 
origin of the endocarditis. 

There is a slight secondary anaemia with a polymorphonuclear Blood and 
leucocytosis, and a trace of albumin is often found in the urine. urine 

(5) — Diagnosis 

Except in debilitated patients endocarditis produces fe\ er, and changes 
In the pulse-rate and heart in excess of those produced by the grade of 
fever. The pulse-rate is more quickened and there may be a cardiac 
murmur, especially a systolic murmur conducted to the axilla and both 
in pitch and quality unlike the haemic murmur of fever. All systolic 
murmurs must be clearly distinguished from the cardio-respiratory 
murmur produced by rhythmical compression of the lung between the 
heart and the chest wall. The debility of the patient is always more than 
can be accounted for by the fever. 

When the fever is persistent, especially if sweating is present, septic- Differential 
aemia may be suspected, and the disease may then have to be dis- dia & msis 
tinguished from tuberculosis, malignant endocarditis, the enteric fevers, 
and brucellosis. 

(6) — Prognosis 

From the evidence of necropsies it is clear that many persons pass 
through a mild attack of endocarditis without damage to the heart; 
clinical evidence shows that a patient may recover from a severe or 
dangerous endocarditis with such good compensation as to enable him 
to lead an ordinary or even an arduous life. 

The ultimate effect depends in large part on the valve or valves affected. Thives 
Mitral regurgitation has the best outlook, followed in descending order a * ecte 
by aortic regurgitation, aortic stenosis, mitral stenosis, and combined 
lesions. 

Acute endocarditis is very occasionally fatal in the first attack from CompRcatkms 
implication of the pericardium, or from severe myocarditis with con- 
gestive failure, pleurisy, or pneumonia; but, especially In the young, 
recovery may follow severe pancarditis even with heart failure. The 
patient may suffer from one attack of rheumatic endocarditis with a 
slight or severe damage to a valve. The most serious condition is Recurrent 
produced from recurrent attacks of endocarditis, each attack adding its mtaek * 
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the carnage o: the 5 .ahe. In those with badly damaged valves, 
non -rheumatic infections such as colds or bronchitis are liable to cause 
prolonged ill health, sometimes with a failure of compensation. Some 
patients appear to be prone to bacterial infections which settle on the 
damaged vah es. 

<7) — Treatment 

The prophylaxis, general and local treatment, and after-treatment of 
simple acute endocarditis follow the lines discussed in the section on 
Rheumatic Heart Disease in Children (see p. 250). 
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2.-CHRONIC 

(1)— Aetiology 

643.] Chronic endocarditis is most often a sequel of acute endocarditis 
in childhood or adolescence, associated with repeated attacks of rheum- 
atic fever or chorea, or following scarlet fever. These attacks, each 
accompanied by acute endocarditis, damage the valves step by step, or 
the rheumatic process never really dies down and the slow inflammatory 
process in the infected valve or valves produces fibrous tissue and 
contraction. The rheumatic affection of valves, though itself probably 
a specific chronic inflammation, may be intensified by intercurrent 
infections such as tonsillitis or bronchitis. 

Syphilitic endocarditis appears as a chronic process, several years after 
the primary sore, in men between the ages of thirty and fifty. It is not 
usually identifiable before thirty years of age and its progress is probably 
accelerated by strain. It is more often seen in men than in women, in 
whom it usually takes a more benign course though occasionally it is 
rapid. Syphilitic endocarditis is rare in congenital syphilis. 
Arteriosclerotic endocarditis may arise from various causes, e.g. the 
wear and tear of life, lead poisoning, gout, chronic infections, and 
especially from chronic renal disease and high blood-pressure. The 
aortic and mitral valves undergo general thickening but this is seldom 
sufficiently marked to produce serious changes in cardiac action. A 
second form seen in later life is associated with calcification; calcified 
masses appear to invade the valves, aortic or mitral, and ultimately 
produce stenosis. This form is very slow in development, though the 
ultimate stenosis may be extreme; it is sometimes engrafted on a 
rheumatic endocarditis. A third form is a local mural endocarditis from 
implication of small arterial twigs supplying the endocardium. 


(2) — Morbid Anatomy 

(£) Rheumatic Endocarditis 

Buttcn-kok In the rheumatic type there is increasing thickening of the valve with 
mtirai%zhe subsequent contraction of the fibrous tissue laid down. In the mitral 
val\e both cusps become opaque, and the leaflets adhere to one another 
at their bases with the result that the aperture is narrowed; ultimately. 
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in the course of months or years, the two leaflets may become a thick 
cartilage-like septum in which the opening is a mere slit admitting the 
tip only of the little finger. Looked at from above it has the appearance 
of a somewhat worn button-hole, hence the name "button-hole* mitral. 

In other cases the valve may be in the shape of a funnel projecting 
into the left ventricle with a constricted outlet. On the ventricular 
aspect of the \alve the chordae tendineae are seen to be shortened and 
thickened; in some instances the thickening is local and gives rise to 
spindle-shaped enlargements. The papillary muscles, instead of having 
a thin layer of fibrous tissue as a sort of cap. are permeated with 
fibrous strands and sometimes shaped like the sharpened tip of a lead 
pencil instead of a nipple. 

Chronic rheumatic endocarditis of the aortic valves produces a Aortic rakes 
thickening, opacity, and ultimately a contraction of the valve leaflets. 

This contraction interferes early with the efficiency of the valve and 
causes regurgitation. The leaflets may also adhere to each other, and 
produce stenosis In varying degree. In its most marked state a condition 
similar to mitral stenosis may result, the adhesion of the three leaflets 
forming a hard unresisting obstruction at the aortic orifice. In later 
life these adherent leaflets may become calcified wholly or in part, and 
the hollow of the valve together with the sinuses of Valsalva may be 
partially filled in with calcified excrescences. 

Rheumatic endocarditis of the aortic valve is remarkable for the Aorta 
absence of the naked-eye change in the aorta above the valve, though 
some writers have identified Aschoff bodies in this situation. Occasionally 
there are a few flecks of fatty infiltration, and in marked degrees of 
aortic regurgitation there may be an aneurysmal dilatation of the first 
and second parts of the arch. This, however, is clearly distinguishable 
from syphilitic aneurysmal dilatations by the natural colour of the 
aorta. Frequently In high grades of aortic endocarditis there are patchy 
thickenings of the endocardium just below the valves, but In the pure 
case there are never any gross changes such as occur In malignant 
endocarditis. 

The tricuspid valve is occasionally affected when those on the left Tricuspid 
side are attacked, but usually not otherwise. The process leads to rahe 
various degrees of thickening, which may be local or general, and to 
retraction, adherence between cusps, and stenosis. At any period a 
valve thickened by chronic endocarditis may show the small cauliflower- 
like granulations of acute endocarditis, which may be a recrudescence 
of a true rheumatic inflammation or the effect of an intercurrent or 
terminal infection. Endocarditis of the infective or ulcerative type Is 
frequently seen as a terminal infection in chronic endocarditis. 

(b) Syphilitic Endocarditis 

The commonest site of syphilitic endocarditis is the aortic valves. The Affecting 
earliest lesion is a gummatous mesaortitis in the first two inches of ****** 
the ascending aorta. This lesion spreads round the circumference of the 
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aorta and may form a distinct zone. The syphilitic process spreads 
downwards and involves the cusps of the valve. The first effect Is a 
thickening of the edge of one or more leaflets, which can be easily felt 
when the edge of the valve is held between the finger and thumb. 
Later there occur thickening, contraction and, in the relaxed state, 
crumpling of the valve. Early in the affection there is aortic regurgita- 
tion. The valves may be so damaged that half their substance is destroyed. 
The mesaortitis may produce such dilatation of the aorta that the valve 
segments, even though normal, are unable to meet completely (i.e. 
relative Incompetence). A further effect of syphilitic aortitis, when it 
Invades one or both of the coronary arteries, is a narrowing of their 
orifice. The lumen of the artery further down is usually not narrowed. 

The second form of chronic syphilitic endocarditis is seen when 
the process attacks the endocardium covering the muscular wall. The 
endocardium, more commonly of the left ventricle, is raised up in the 
form of a fiat projection constituting a gummatous infiltration. In some 
Instances these patches may be difficult to distinguish from the grosser 
effects of coronary thrombosis. In other Instances the opacities may be 
flush with the normal part of the endocardium and in this form represent 
a later and healed stage. 

Syphilitic disease of the mitral, tricuspid, and pulmonary valves, if it 
occurs at all, is excessively rare; it is usually part of a gummatous 
process originating In the myocardium. 

(c) Arteriosclerotic Endocarditis 

Opaque yellow patches of thickening, especially in the anterior leaflet 
of the mitral valve, are commonly seen post mortem; they have no 
clinical significance and do not produce any other demonstrable 
changes In structure. The mitral valves become slightly thickened with 
advancing years, and in old, usually male, persons who have led arduous 
lives there may be a dense sclerosis at the tips of the papillary muscles. 
In the aortic valves there is a slight gradual thickening as the result of 
circulatory 1 - wear and tear. In this thickening the nodules of the semi- 
lunar valves (corpora Arantii) may partake in a special degree, and 
become markedly enlarged. Such thickenings may be sufficient to 
account for the systolic murmurs that may be commonly heard in 
older patients. They do not appear to produce any consequent disability 
on any other cardiac structure. 

A special form of arteriosclerotic thickening with calcification affects 
the aortic and more rarely the mitral valves. This thickening may 
occur in valves previously normal or in valves which have been damaged 
by rheumatic endocarditis. The calcification spreads from the attach- 
ment into the substance of the valves, and in a moderate example there 
are wart-like calcifications projecting from the valve surface chiefly 
towards the aorta. There may also be adhesions between the cusps 
and a slight general thickening of the valve substance. Calcification 
progressing towards the lumen and stiffening the leaflets offers an 
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obstruction to the onflow of blood from the ventricle to the aorta and 
prevents the valves from moving normally. The valve leaflets may be so 
thickened that, seen from the direction of the aorta, the opening Is 
reduced to a tri-radiate chink. In the late stages, in addition to stenosis 
there may be regurgitation. In the rare case in which this form of 
calcification invades the mitral valve, mitral stenosis is the result. 

(3) — Clinical Picture 

The symptoms and physical signs are described in the articles dealing 
with the various valvular diseases. In the syphilitic and arteriosclerotic 
form that attacks the ventricular endocardium apart from the valves 
the symptoms are negligible until the myocardium Is invaded; they 
are therefore discussed In the section on Myocardium Diseases (see 

p. 281). 

(4) — Course and Prognosis 

Chronic rheumatic endocarditis may cease to be active at any stage. Rheumatic 
leaving a damaged valve or valves, the valvular inefficiency being endocarditis 
compensated by hypertrophy. Compensation may be so perfect that 
an arduous life in good circumstances may not be harmful. Yet any 
patient with a damaged valve runs a greater risk during Intercurrent 
infections; the organisms may become implanted upon the damaged 
valves and the myocardium may become less efficient. It may take 
weeks or months to recover from the illness; indeed in the more serious 
grades of valvular damage cardiac failure, which is inevitable in the 
later years of the patient’s life, seems to be precipitated by such infections 
as colds, tonsillitis, or bronchitis. 

In syphilitic endocarditis the affection begins in the fourth or fifth Syphilitic _ 
decade and is always of the type associated with Insufficiency of the end&mrd * m 
left ventricle, namely, increasing dyspnoea. Cardiac pain may be 
present, the result of narrowing of the coronary arteries, but there is 
rarely any other symptom. 

In the arteriosclerotic form which occurs in the later decades of life Arterio- 
compensation may be so efficient that there may not be any symptom 
beyond slight increasing breathlessness on exertion, which is looked 
upon as the result of advancing years. The course is very slow and several 
years may intervene before serious breathlessness may drive the patient 
to a doctor. Some of these patients die suddenly. The later course is 
gradual, towards congestive cardiac failure. 

(5) — Treatment 

The essentials of treatment can only be applied when the cause of 
the endocarditis Is clear. Endocarditis alone is much less serious than 
endocarditis with myocarditis. In every form of myocardial insufficiency Rheumatic 
complete Test in bed is necessary, especially in the rheumatic variety or 
in the complications engrafted on it. No form of treatment beyond rest, 
good feeding, and absence of worry appears to have any marked effect. 
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It is sometimes possible to nurse the patients in the open air, especially 
in summer, hut in winter the possibility of chill must be guarded against 
and any appearance of rheumatic pains should be a signal for bringing 
the patient indoors. 

Syphilitic The first step in the treatment of syphilitic endocarditis is to remedy 

form any myocardial insufficiency that may be present. Antisyphilitic 

remedies should then be applied — e.g. long courses of mercury and 
iodides, bismuth preparations, or mercurial inunction — and later 
carefully graded doses of one of the arsphenamine derivatives, e.g. 
neoarsphenamine, beginning with a small dose such as 0-1 gram. Further 
injections should be given at intervals of several days, the dose being 
gradually raised to 0*6 gram. After twelve doses have been given an 
interval of at least three months should elapse before a further course 
is undertaken. 
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1. -DEFINITION 

644.] Under the terms malignant, ulcerative, or bacterial endocarditis 
are included a number of forms of infection of the heart. Horder ; 1909) 
from an. analysis of 150 cases described three forms: acute, subacute, and 
chronic, with two secondary forms — acute fulminating and chronic 
latent. Although there is no absolute line of distinction between them, 
there are two types which both clinically and bacteriological!}- are 
sufficiently distinctive to warrant separate description: (1) subacute 
bacterial endocarditis, and (2) acute bacterial endocarditis. 


2.-SUBACUTE BACTERIAL ENDOCARDITIS 

645.] Of the two types this is much the more frequent. It appears in the Synonyms 
literature under a number of other names, such as chronic streptococcal 
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endocarditis, endocarditis lenta, chronic ulcerative endocarditis, sub- 
acute streptococcal endocarditis and influenzal endocarditis. 

The great majority of the cases of bacterial endocarditis either run 
an acute course terminating fatally in a few days to a few weeks or else 
run a much more prolonged course of several months up to, in ex- 
ceptional cases, two and a half years. There is fairly general agreement 
that any case lasting more than three months may be classed as subacute. 

(1) — Aetiology 

In practically all cases subacute bacterial endocarditis develops in a 
heart the endocardium of which is already abnormal, most frequently 
on the basis of an old rheumatic endocarditis, less frequently in a 
syphilitic heart or a heart the subject of a congenital abnormality. 
Grant, in 1,000 cardiac army pensioners, followed for ten years, 
found 7 per cent affected with subacute bacterial endocarditis on the 
first examination, and a further 5 per cent developed the disease in the 
course of ten years. Lihman (1925) stated that 0-3 per cent of patients 
with chronic valvular disease died of subacute bacterial endocarditis. 
About one-third of the subjects of congenital heart disease who reach 
adolescence also die of this condition. 

The sexes are almost equally affected; but after the War (1914-18) 
its incidence in males was very much higher than in females (Cotton; 
Coombs), and some authors estimate that males and females are 
affected in the proportion of 3 to 2. The main incidence of the disease 
falls between the ages of eleven and forty and about 86 per cent between 
the ages of eleven and fifty. A possible portal of entry of the infecting 
organism can be found in about 20 per cent of the cases, most frequently 
the teeth and tonsils. Some authors lay much stress on infection from the 
intestinal tract. 

(2) — Bacteriology and Morbid Anatomy 

There are only two organisms of importance in subacute bacterial 
endocarditis. About 95 per cent of the cases are due to infection by 
the Streptococcus viridans , which Libman (1913) isolated in 73 out of 
75 cases, and 5 per cent by the Haemophilus influenzae. Other organisms, 
such as staphylococci, pneumococci, and gonococci, have been reported 
in exceptional instances. 

Several outstanding points in the morbid changes are important in 
explaining the clinical symptoms: (i) Involvement of valves already 
damaged by previous endocarditis or congenital abnormality — hence 
the previous presence of various murmurs and enlargements, (ii) 
Involvement of the mural endocardium and chordae tendineae, which 
nd»y rupture and lead to sudden changes in the character of murmurs. 
(&) Relatively slight degree of involvement of the myocardium, which 
accounts for the absence in many cases of any great enlargement or 
figas of serious functional failure of the heart, (iv) Far lower 
Incidence of pericarditis than in simple rheumatic infection of the 
trait, (v) A characteristic renal lesion — focal embolic nephritis — which 
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(ii) 

Subacute bacterial endocarditis with congenital defect of the interventricular septum 
and chief incidence of vegetations on the right side, (i) Right v entricle. A, part of 
auricu o-ventricular cusp; B. auriculo-ventricular opening occupied by mass of 
vegetation; Bj, vegetation in region of septal defect, (ii) Left ventricle. A, vegeta- 
ions on aortic cusps; B, septal defect showing part of vegetations seen in right 
ventricle 

Plate III 


[To face p . 299 
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is characterized by the transformation of numerous glomeruli wholly * 
or in part, into homogeneous fibrous tissue (fLohlein: Baehr; Gaskell: 

Coombs). This lesion is manifested by the presence of blood and 
albumin in the urine but rarely leads to such functional failure of the 
kidneys as to produce uraemic symptoms. In a certain proportion of 
the cases, however, particularly the more chronic ones, there is an 
associated diffuse glomerulo-nephritis, which may lead to fatal uraemia. 

The lesions in the heart, except when superimposed on congenital 
heart cases (see Plate III), are mainly confined to the left side of the 
heart, the mitral and aortic valves and the mural endocardium. They 
may be proliferative or destructive and in most cases are small; but very 
large cauliflower-like thrombotic vegetations, usually soft and friable. Vegetations 
sometimes greenish in colour, may obstruct the valvular orifices. These 
vegetations characteristically extend along the endocardium from the 
mitral valve into the left auricle, and from the aortic valve segments, 
either by continuity or by ‘kissing’ contact, to the mural endocardium 
of the left ventricle; the chordae tendineae may thus become ulcerated 
and rupture. The myocardium otherwise shows little change and 
pericarditis is rare. The vegetations should be distinguished from those 
of the rare ‘atypical vemicose endocarditis’, which is not bacterial, 
but may, like other valvular lesions, become the site of subacute 
bacterial endocarditis (Libman and Sacks, 1924). This subject has been 
fully reviewed by Gross (1932). The friable vegetations, containing 
fibrin, platelets, and masses of bacteria, are a serious source of emboli, 
either minute and numerous, or larger and capable of blocking one of 
the larger arteries. Some of the lesions show 7 a definite tendency to 
heal and become calcareous and in milder cases, according to Libman, 
may be completely arrested; but much more often the healing is in- 
complete and the condition progresses, or after a remission and a 
bacteria-free period it may relapse. 

Plate III shows the appearance of the heart in a case of subacute bacterial 
endocarditis with congenital defect of the interventricular septum. The 
patient, a girl of sixteen, gave a doubtful history of rheumatism some 
years previously. The duration of her final illness was uncertain, but 
she was in hospital for six and a half months and ill some time before 
that. The lesions were most marked on the right side, where the auriculo- 
ventxicular opening was occupied by a mass of vegetation, branching in 
and adherent to the whole of the right ventricle and to the septum 
in the region of the septal defect. In the left ventricle the vegetations, 
were smaller and seen mainly on the aortic cusps. 

The embolic lesions rarely suppurate. Toxaemia is shown in the usual 
way by cloudy swelling of the viscera, enlargement and infarction of 
the spleen, andjso forth. 

(3) — Clinical Picture 

The clinical manifestations can be divided into two stages: (i) an early 
period in which 'the symptoms and signs are chiefly those of a low- 
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grade infection, and (ii) a late period when embolic phenomena, cardiac 
exhaustion, profound toxaemia, and more rarely serious anaemia or 
renal failure dominate the clinical picture. 

The onset is usually insidious. The patient complains of general 
unfitness, undue fatigue, occasional chilly sensations, anorexia, fleeting 
pains about the muscles or joints, headache, insomnia, and perhaps 
some loss of weight. 

In about 40 per cent the onset appears more acute either with acute 
febrile symptoms, such as chills and sweats, or with subacute joint 
symptoms, or some sudden embolic phenomena, such as hemiplegia and 
haematuria, or involvement of the right heart, cough, and haemoptysis. 

The general state of nutrition Is at first little affected and may remain 
good throughout. In about 10 per cent emaciation becomes a prominent 
feature. 

Pyrexia is at some period of the disease probably invariable. Libman 
stated that a certain number of patients presented themselves with 
obvious sequelae of the disease, but without any history of the more 
acute stages, the bacterial infection having died out; they suffered from 
damage chiefly to the heart and kidneys, and in them pyrexia may 
never be observed. In the great majority of the cases, however, pyrexia 
is seen at some period. It is not usually very high and generally ranges 
between 99*5° and 102 2 F., rarely rising above 103° F. It may continue 
for months or there may be apyrexial periods with only an occasional 
rise for a few weeks at a time, or more rarely longer. It is generally 
remittent in type or may be quite irregular. Not infrequently it tends 
to fall towards the end. The fever may be accompanied by chills and 
sweating. Sweating may be profuse. 

As the disease is practically always implanted on an already existing 
lesion, physical signs in the heart are already present. They may be 
obvious or they may be comparatively insignificant. In about 1 per 
cent of the cases murmurs are said to be absent throughout. They may 
remain unaltered for long periods and continue so even to the end. 
More frequently during the course of the disease such original murmurs 
tend to alter, or fresh murmurs may gradually or suddenly appear. 
The valves most frequently involved are the mitral, then mitral and 
aortic, more rarely the aortic alone. In cases supervening on congenital 
lesions the most frequent condition is a patent ductus arteriosus; the 
murmurs usually associated with the congenital lesions are present in 
these cases. 

Arrhythmias apart from extrasystoles are uncommon, auricular fibril- 
lation particularly so. Signs of pericarditis are quite unusual. Enlarge- 
ment of the heart is generally present, but is often moderate and may 
be absent throughout. In the early stages cardiac symptoms are excep- 
tional. Some palpitation is not infrequent and there ma y be slight 

yspnoea. In the later stages the usual evidences of cardiac failure 

° f moderate degree > are not infrequent, and in almost one- 
thtrd of the cases it is the main or an important contributory cause of 
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death. Cardiac pain varying from slight oppression to severe angina is 
present at some period in about 10 per cent. 

The spleen can be palpated at some period in about 75 per cent of the Splenomegaly 
cases. Most frequently the enlargement is moderate, up to one or two 
inches below the costal margin. Exceptionally the organ may be very 
large and extend well below the umbilicus. As a result of splenic 
infarction, paroxysmal pains may occur in the splenic area and occa- 
sionally a friction rub may be audible over it; the pain may suggest 
left-sided pleurisy. Enlargement of the lymph glands is not a part of 
the clinical picture. 

Cutaneous manifestations are frequent and important but may be Cutaneous 
entirely absent throughout. Anaemia with pallor is generally present, ^fQ^f esla ' 
and occasionally is Intense. In some of the more acute cases the face 
may appear flushed or cyanotic. In some chronic cases the so-called 
cafe-au-lait colour is at times notable. 

Petechiae on both the skin and mucous membranes are frequent. Petechias 
They may be isolated, or numerous and in crops, particularly about the 
neck and shoulders. They are generally from 1 to 2 millimetres in size 
and should be repeatedly searched for or they may be overlooked. 

In a few cases more gross purpuric haemorrhages may develop. 

Osier’s nodes — ephemeral painful nodular erythema — are said to be Osier's nodes 
pathognomonic, but are often absent; they are practically limited to 
the fingers and toes and appear as painful slightly swollen red areas 
about half an inch in diameter often with a pale centre. They often 
appear in crops, last about twenty-four hours and leave a slight 
brownish pigmentation for a few days. Jane way's spots are small, Jamway' s 
non-tender haemorrhages which generally appear in the palms of the spois 
hands. Splinter haemorrhages producing linear haemorrhages with 
serrated edges below the nail are striking but rare. 

According to Cotton clubbing of the fingers is highly suggestive and Clubbing of 
develops in about 70 per cent. The toes may also share in the change. fi^ ers 
Embolic phenomena are extremely important and generally present Embolic 
at some stage, but they may be absent throughout. They include some P hemmem 
of the skin changes mentioned, cerebral emboli, infarction of the kidney 
and spleen, and rarely embolism of the limb vessels. 

The most important finding in the blood is the isolation by blood B J®® d 
culture of the Streptococcus viridans, estimated to be present in from CUIltges 
80 to 90 per cent of cases. There may be either a moderate leucocytosis 
or exceptionally a leucopenia. The red cells generally show a moderate, 
but occasionally a very intense, hypochromic anaemia. 

Paroxysmal haematuria resulting from the embolic nephritis is an Urinary 
important symptom and in suspected cases the urine should be examined char ^ es 
daily or it may be missed; it may, however, be absent throughout 
Much stress has been laid on the presence of red blood-cells on 
microscopical examination of a centrifuged specimen of urine. Albumin 
may or may not be present. Renal failure is a terminal event in a small 
proportion of the cases. 
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Changes in the fundus oculi are frequent and valuable diagnostic 
signs. They include haemorrhages of various types in the retina, white 
spots, and occasionally marked neuro-retinitis. These changes may be 
permanent or transient. If looked for sufficiently often they may be 
found in at least 70 per cent of the cases and may be present when other 
symptoms and signs are few and indefinite. 

Headache is frequent and may be severe. Cerebral emboli give rise 
to various forms of paralysis, which may be associated with a moderate 
pleocytosis in the spinal fluid. In exceptional cases, more definite signs 
of meningitis may appear. 

Transient muscle and joint pains are frequent; more definite arthritis 
occasionally occurs and exceptionally may dominate the clinical picture. 
Libman emphasized the frequency of sternal tenderness. 

(4) — Course and Prognosis 

The disease, once fully manifested, nearly always ends in death at any 
period from three months up to a maximum of about two and a half 
years. About 2 to 3 per cent of the patients are said ultimately to re- 
cover; Libman (1933) has carefully analysed seventeen cases of recovery 
among his own patients, including one of fatal recurrence nine years 
after the original attack. In 281 cases analysed by B lumer, 75 per cent 
died within three to eight months of the appearance of clinical symptoms, 
nine lived over sixteen months, and six of those over two years. 

The course is not necessarily steadily progressive; there may be periods 
of remission in which the fever disappears and the general condition 
improves so that the patient may be capable for some months of light 
work, but nearly always either the infective signs recur or the patient 
dies of progressive heart failure or uraemia. Libman insisted that a 
certain proportion of the cases lose all signs of infection and pass into 
a bacteria-free stage in which blood culture remains negative and in 
which the endocardium when examined after death fails to reveal 
bacteria and appears to be more or less perfectly healed. But even these 
cases generally prove fatal within the above-mentioned period, from 
the effects of the cardiac and renal lesions. Libman also believed that 
many mild cases with spontaneous recovery escape diagnosis. This may 
be so, but it does not alter the fact that, once the clinical picture is fully 
presented, the outlook is extremely grave. 

The immediate cause of death may be: (i) cachexia and exhaustion 
aggravated by cardiac failure, which accounts for about 30 per cent or 
more of the cases; (ii) frank cardiac decompensation; (iii) embolism, 
mostly cerebral; (iv) uraemia; or (v) terminal infection, chiefly pulmo- 
nary. 

(5) — Diagnosis and Differential Diagnosis 

In the presence of the complete clinical picture, including persistent 
pyrexia, an increasing valvular lesion, repeated embolic phenomena, 
and a positive S. viridans blood culture, the diagnosis is obvious. But 
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In the early stages, and in some cases throughout the whole course of 
the disease, the clinical picture remains incomplete. Although a sudden 
hemiplegia may be the first symptom to draw the patient's attention 
to Ms condition, embolic phenomena on the whole are not early 
symptoms and isolated embolic phenomena may occur in a benign 
endocarditis. 

A positive blood culture is important but not conclusive evidence; Significance 
transient S. xiridans bacteriaemia is not very rare apart from malignant 
endocarditis. To establish the presence of this condition in addition 
to the bacteriaemia, it is necessary to have definite evidence of a pro- 
gressive valvular lesion and embolic phenomena. On the other hand, 
cases can be confidently diagnosed in the absence of a positive blood 
culture. In specially favourable conditions a positive blood culture can 
probably be obtained in 80 to 90 per cent of the cases, but in less favour- 
able circumstances the proportion of positive cultures may be much 
lower. Even repeated negative blood cultures do not exclude the disease. 

The absence of serious signs of cardiac failure in the early stages is Signs of 
characteristic of the condition. Murmurs are nearly always present but 
not necessarily obtrusive. About 1 per cent are said never to show’ them. 

The significance of systolic murmurs is often indefinite; diastolic 
murmurs definitely indicate a valvular lesion, though not necessarily 
infective. 

More significant is an obvious alteration in the character of a murmur 
already present or the development of new diastolic murmurs. Peri- 
carditis is infrequent and in a child more suggestive of a rheumatic 
endocarditis. Auricular fibrillation or the development of conduction 
defects is also rare and suggests rheumatic carditis. 

Splenomegaly is generally present but In some cases is never obvious. Spleen 
Absence of leucocytosis is not a point against the diagnosis. Petechiae Leucocytosis 
are important, particularly if they come in crops about the neck and 
shoulders, but they may occur in other conditions and may be absent 
throughout. 

Osier's nodes are said to be diagnostic, but in many cases they are Osier's modes 
absent throughout, and if there are only one or tw o nodes situated close 
to the naii it may be difficult to be certain of their exact nature. 

Splinter haemorrhages are very striking but also very rare. Haenw- 

The development of clubbing of the fingers in a case of valvular disease r ^ S ff S ] 
previously free from it is highly suggestive, but this sign is present in L a mg 
only a minority of cases. 

The renal changes are diagnostically important, but are generally JRemI changes 
transient, and the urine must be frequently examined to detect them. 

A macroscopic haematuria is very significant. It is more difficult to 
assess the value of a few 7 red blood-cells detected microscopically; 
nevertheless the urine should be centrifuged for the detection of red 
blood-corpuscles. 

The retinal changes are important chiefly because of their frequency Retinal 
and the fact that in many conditions likely to simulate subacute bacterial cfm ^ es 
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endocarditis they do not occur. Also their discovery in a routine 
examination may be the first evidence of the implantation of a bacterial 
on a chronic endocarditis. 

Long-continued pyrexia is a cardinal symptom of the disease, but it 
may be of any type or absent for long periods. It not infrequently 
diminishes towards the end of the disease. 

In the early stages, the variability of the symptoms, in the absence 
of any prolonged record of temperature, may lead to a diagnosis of 
functional disorder. 

When the condition begins with a more acute febrile disturbance in 
patients already the subject of valvular disease of the heart, the shorter 
febrile diseases, such as influenza, enteric, malaria, and acute miliary 
tuberculosis, must first be excluded. The absence of embolic phenomena 
and a negative blood culture on the one hand, and the appearance of 
pathognomonic signs such as a positive agglutination reaction for 
enteric fever on the other, are important features. 

In cases of pyrexia of longer duration, tuberculosis, brucellosis, 
lymphadenoma, concealed suppuration in the liver or elsewhere, and 
malignant disease with anaemia and prolonged pyrexia may all require 
consideration. The real difficulty occurs in cases in which such con- 
ditions occur in patients already the subject of chronic valvular 
disease. 

The exclusion of brucella infections may be very difficult, as they too 
are not infrequently characterized by palpitation, tachycardia, joint 
symptoms, and systolic murmurs. Positive agglutination to the infecting 
organism, e.g. Br. melitensis , even in relatively high dilutions is not 
trustworthy evidence; I have frequently had reports of complete 
agglutination up to 1 in 800 in cases of subacute bacterial endocarditis 
subsequently confirmed at necropsy. In the event of a negative blood 
culture to either condition and the absence of embolic phenomena, the 
most important differential feature is the blood count. A notable 
leucopenia with a relative lymphocytosis is almost invariable in 
brucellosis. 

In children and young adolescents, particularly in the presence of 
joint symptoms, the differentiation between malignant endocarditis 
and a rheumatic carditis may be difficult for a long time. Pericarditis, 
auricular fibrillation, and evidences of heart block are rare in malignant 
endocarditis, but not uncommon in rheumatic carditis. Splenomegaly, 
Osier’s nodes, the eye changes, and the renal manifestations are char- 
acteristic of the malignant form. 

In exceptional cases in which headache, mental confusion, and possibly 
focal nerve signs are present, including a pleocytosis of the spinal fluid, 
differentiation from brain abscess or brain tumour may for a time be 
difficult. 

In chronic cases the anaemia and splenomegaly may suggest a primary 
disease of the blood-forming organs, particularly so-called chronic 
splenic anaemia. The presence of diastolic murmurs, embolic pheno- 
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mena, and the results of blood culture are the chief differenfiattne . 
points. 

The acute haemolytic anaemia of Lederer may give rise to difficulties, 
but the anaemia is more severe, and the presence of active signs of 
regeneration, i.e. normoblasts and a high reticulocyte count, is in 
favour of haemolytic anaemia. 

(6) — T reatment 

So far there is not any treatment that materially influences the course 
of the disease. In such cases as do recover there is no evidence that the 
particular treatment adopted was responsible. 

In view of the great gravity of the established disease it is essential Prophylaxis 
that every effort should be made to prevent its establishment. The two 
important points In the aetiology of the condition are the presence 
of an already damaged endocardium and of the infecthe agent, and 
it is with these that prophylaxis is mainly concerned. Thus, it is highly 
important that every effort should be made to maintain persons known 
to have a damaged endocardium in the highest possible state of 
resistance. 

In many cases there is no obvious portal of entry’ for the Infective 
agent, but when infective foci are present, particularly in the teeth, 
tonsils, nasal sinuses, and female genitalia, they should be dealt with 
as expeditiously as possible. This must be done, however, with the 
minimum of trauma to the affected tissues, otherwise the disease may 
be precipitated instead of prevented. 

The patient should be at rest during the febrile periods, preferably General 
in the open air if the conditions are suitable. During the afebrile periods treatment 
the patient, If he feels fit, may be allowed up and about so long as he 
keeps within Ms exercise tolerance and avoids unreasonable exposure. 

Except in the unusual cases showing renal failure, the diet should be 
generous and rich in vitamin content. Milk, eggs, fresh fruit and 
vegetables, and good quality protein should form the basis of it. In 
some cases anorexia may be a prominent and troublesome symptom. 

Other symptoms should be treated as they arise. 

There is not at present any reliable specific treatment. Autogenous Specific 
vaccines have been extensively used with so far no real benefit. Trans- Serum and 
fusion with the blood of a donor previously immunized against the vaccines 
patient’s streptococcus, combined with treatment by means of auto- 
genous vaccines, has also been tried but without any convincing results. 

Stock ant is trept ococcal serum or specially prepared serum made by 
inoculating an animal with the patient's own organism has been 
tried In many cases, but without benefit. Auto serotherapy — the injection 
of the patient’s own serum — has not given useful results. Repeated 
blood transfusions have been said to prolong life; on the other hand, 
the reactions following them may shorten it. 

Many drags have been extensively used. Preparations of silver, e.g. Chemical 
colloidal silver, cotlargol, and electrargol, have been given by various 
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methods but without definite results. Arsphenamine, quinine, optochin, 
hexamine.and salicylates have also proved disappointing. Billings recom- 
mended sodium caeodylate in doses of 10 to 15 grains hypodermically 
every two to three days for a month with repetition of the treatment 
after a week's interval; the drug may also he given intravenously 
in 10 to 15 grain doses every two to three days for four doses and 
repeated after a week’s intermission. Unfortunately his results have 
not been generally confirmed. 

Many so-called blood antiseptics have been tried intravenously. 
Mercurochrome, acriflavine, gentian violet, and eusol have all been 
extensively tried, but without convincing results. Following mercuro- 
chrome it is not unusual to get a fall in the temperature which may 
persist foi some days, and the patient may feel better. On the other hand 
the progress of the condition often seems to be accelerated, as shown 
by increased pyrexia and serious embolic phenomena. The same 
remarks apply to other members of this class; there is no evidence 
that any of them acts as a blood antiseptic. 

At present it must be admitted that there is not any treatment which 
materially influences the disease and that the more energetic methods 
are not by any means free from the risk of aggravating the condition. 

3.-ACUTE BACTERIAL ENDOCARDITIS 

646.] As already mentioned there is no absolute sharp line of demarcation 
between some of the cases termed acute and some of those termed sub- 
acute. Many cases, however, run a much more rapid course and are the 
result of infection by a different group of organisms. 

(1) — Aetiology 

In most clinics the acute type is much rarer than the subacute. Like 
the subacute it nearly always develops in an already abnormal endo- 
cardium. The proportion of cases with involvement of the right side of 
the heart is higher. Often the disease appears as a complication of or 
sequel to some acute infection such as pneumonia, osteomyelitis, puer- 
peral or surgical sepsis, or gonorrhoea; more rarely, its appearance is 
apparently spontaneous. 

(2) — Bacteriology and Morbid Anatomy 

The chief organisms concerned are haemolytic streptococci, staphylo- 
cocci, pneumococci, gonococci, and only occasionally S', viridans. 
Pathologically the lesions in the heart are more destructive and there 
is a greater tendency for the embolic phenomena to be associated with 
suppuration. 

(3) — Clinical Picture 

The symptoms may develop in association with some primary acute 
infection or apparently spontaneously. In cases occurring as a com- 
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plication of an acute infection, the initial infection may completely 
overshadow the symptoms of the cardiac involvement. When the acute 
bacterial endocarditis develops in a heart with damaged valves, murmurs 
are already present, and the only additional cardiac manifestations are 
the appearance of fresh murmurs or rapid changes in those already 
present, and the development of embolic symptoms. 

In cases developing de novo, the condition usually sets in abruptly 
with symptoms very similar to those of the subacute iorm. The 
temperature range is higher, chills and rigors are more frequent, and 
purpuric manifestations are more prominent. The spleen is commonly 
enlarged. In the eye, embolism of the retinal artery is more frequent 
and involvement of the uveal tract or panophthalmitis may appear. 
The blood usually shows a definite polymorphonuclear leucocytosis, 
and the infecting organism can nearly always be recovered from the 
blood. 

Gross embolic phenomena in the brain may lead to hemiplegia, and 
in the limbs to gangrene. The patient rapidly sinks into a typhoid state 
and in most cases dies within a few davs or a few weeks. 

(4) — Course and Prognosis 

Curiously enough the prognosis, although extremely gra\ e, seems rather 
better than in the subacute variety. It is best in gonococcal cases. 

(5) — Diagnosis 

The essential features are the presence of a septicaemic state, rapid 
changes in the physical signs of an endocardial lesion or the develop- 
ment of fresh murmurs, the occurrence of embolic phenomena, and 
the recovery of the infecting organism from the blood. The exact nature 
of the carditis may be suspected from the associated clinical conditions, 
but can only be definitely determined by positive blood culture. 

(6) — Treatment 

The treatment is on the same general lines as in the subacute variety. 
For some of the infecting organisms there are available more or less 
effective antisera, which may be used with rather more hope of success 
than the antisera prepared from Streptococcus viridans . 
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1.— INTRODUCTION 

647.] To define mitral disease and give a satisfactory explanation of 
the history of this malady, structural defect must be correlated with 
functional disorder; the cause of the lesion and its effect upon the health 
of the patient must also be known. The long controversy on the 
justifiable requirements for accurate diagnosis and prognosis, which 
has centred largely on the significance of murmurs and the mechanical 
effect of injury to the valve upon the functional efficiency of the heart, 
has not ended. With regard to the causation of mitral disease there is Carnation 
general agreement that the pathological processes which are responsible 
for injury to the valve are essentially those produced by the infective 
agent of rheumatism. 

An accurate diagnosis cart be made on the basis of physical signs Diagnostic 
alone. The diagnostic criteria are cardiac murmurs which, from their signs 
character, position, and time, are interpreted as signs of obstruction or 
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of regurgitation. The signs of mitral stenosis are well defined and can 
be correlated with the underlying morbid changes with a measure 
of accuracy which renders them of the greatest value in diagnosis 
and treatment. The signs of mitral regurgitation lack this definition and 
precision, and are therefore less reliable evidence of the anatomical 
lesion or the functional defect. 

A large part of the story of mitral disease, in so far as the valve is 
concerned, can be covered by a description of the natural history of 
mitral stenosis. It can be Identified by distinctive morbid changes and 
physical signs, and studied in its different phases, as they succeed each 
other, by clinical methods of examination which are not difficult to 
apply. Its aetioiogiea! association with rheumatism has been established. 
The mechanical factors in their relation to the valvular deformity, and 
their effect on the propulsion of blood through the heart, can be assessed 
on a sound basis of anatomical accuracy. On the other hand, con- 
sideration of mitral regurgitation as a sign of mitral disease necessitates 
Inclusion of certain variable quantities which cannot be measured by 
the signs upon which the diagnosis rests. The murmur, as an isolated 
sign of a valvular defect may be confused with murmurs due to other 
causes. The character of the murmur does not bear any relation to the 
degree of regurgitation, nor does the absence of a murmur in certain 
circumstances exclude the diagnosis of a leaking valve. It is for these 
reasons that mitral stenosis should be placed in the foreground in the 
diagnosis of mitral disease and the management of the patient, whereas 
the consideration of signs of regurgitation should be kept in the back- 
ground, for further reference if required. In the recognition of disease 
of this valve. 


2— MITRAL STENOSIS 
(1) — Morbid Anatomy 

648.] The origin and development of mitral stenosis are those of an inflam- 
matory process involving the endocardial covering and the underlying 
connective tissues which constitute the framework of the valve. The 
primary event is an inflammatory reaction of a proliferative type, with 
a focal lesion, the submillary nodule, a characteristic feature of a 
rheumatic infection. These areas of inflammation spread to the endo- 
cardium and are associated with fibrinous deposits which form small 
vegetations on the surface of the valve. The vegetations are found on 
the margins of the cusps. In linear arrangement, and may spread along 
the chordae tendineae. The valve segment is thickened, particularly 
along its free margin; the endocardial folds undergo a similar reaction. 
It is this thickening of the two cusps, the endocardial folds, and the 
chordae tendineae, which is responsible for the constriction of the 
auriculo-ventricular orifice. 

The mitral valve is damaged in all cases of rheumatic carditis which 
come to necropsy; mitral stenosis is essentially an infective process of 
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rheumatic origin. In the early stages there is not much deformity of 
the valve; the changes are not sufficient to give rise to characteristic 
physical signs of mitral disease. As the disease progresses, all degrees 
of narrowing of the auriculo- ventricular channel may be observed. 

When mitral regurgitation as a predominant functional defect becomes 
a preponderant stenosis in the later phases of the malad\, the post- 
rheumatic fibrosis may be succeeded by a rigid bone-like structure 
from calcification of a part or the whole of the valve cusp with a 
button-hole, fish-mouth, or funnel-shaped opening (see p. 293). 

Occasionally mitral stenosis develops in the course of subacute bacterial Other causes 
endocarditis from obstruction of the mitral orifice by the large ulcerated 
vegetations which characterize this infection. Mitral stenosis due to 
atherosclerosis with calcification of the cusps is sometimes seen in 
senile hearts. Regurgitation without stenosis may develop from endo- 
carditis in the early stages of inflammation, but this functional defect 
is difficult to determine at necropsy. There is pathological evidence to 
support the view that it can occur in the later stages of the disease from 
sclerosed and shortened chordae tendineae, a rheumatic inflammatory 
process with dilatation of the auriculo-ventricuiar ring in consequence 
of great enlargement of the left ventricle. 

A heart- muscle poisoned by rheumatism and the additional work Dilaiationand 
required of the heart as a result of the valvular defect are recognized hypertrophy 
causes of dilatation and hypertrophy of one or more of its chambers. 

The Increased load from mitral stenosis is chiefly carried by the left 
auricle and the right ventricle, and it is in these chambers more than 
the others that the greatest degree of enlargement may be expected. 

There may, however, be an equal distribution of hypertrophy in both 
ventricles, and dilatation may be conspicuous in either or both of the 
auricles. The heart-muscle does not always show the characteristic 
signs of a rheumatic inflammatory reaction unless heart failure has 
developed during the acute or subacute stages of the infection. Apart 
from hypertrophy the myocardium may be histologically normal. The 
heart in these cases is hypertrophied and dilated as a result of the 
increased work imposed upon it by the valvular lesion, and failure may 
develop from an exhausted heart-muscle presenting no gross signs of a 
diseased myocardium: other unknown factors are also responsible for 
enlargement and myocardial failure. 

There are no symptoms distinctive of mitral stenosis. When subjective 
sensations are complained of, they cannot be assessed in terms of the 
valve defect if the equilibrium of the circulation is disturbed by com- 
plications which arise during the development of the lesion. Although 
mechanical obstruction of the mitral orifice increases the work of the 
heart, the reserve force and accommodation capacity of the heart are 
sufficient to prevent any reduction in the normal output of blood from Conumumjit iqp 
the ventricles during each cardiac cycle. Without an effective com- mec 
pensatory mechanism mitral stenosis would be expected to result In 
a lowering of the pressure in the left ventricle, an increase of pressure 
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In the pulmonary circuit, a fall of arterial pressure with slowing of the 
circulation rate, and a disturbance in the exchange of gases in the blood. 
A compensatory rise of pressure in the left auricle, and slowing of the 
diastolic filling time in the left ventricle, with an increase in the suction 
action of this chamber, are factors which increase the rate of how 
through the constricted mitral orifice and maintain an adequate output 
of blood from the ventricle with each beat. 

This speeding up of the velocity of flow through the mitral orifice 
gives rise to eddies in the blood-stream and vibrations of the valve 
cusps, which are recognized as murmurs; but, so long as the ventricular 
output is not diminished, the additional w r ork of propelling the blood 
through the narrowed mitral orifice does not necessarily cause symptoms. 
The auricle may dilate and hypertrophy, the rise of pressure felt in this 
cavity' may lead to an increase of pressure in the pulmonary circulation 
and the right side of the heart, and yet symptoms of myocardial disturb- 
ance may not he manifest. The extra load carried by these different 
chambers, but chiefly by the left auricle and right ventricle, is responsible 
for symptoms or signs of circulatory failure in the later phases of the 
disease. 

(2) — Clinical Picture 
(a) Symptoms 

Breathlessness is common in patients with mitral stenosis and has a 
direct relation to effort. It is an early symptom in some, and a con- 
spicuously late manifestation of disease in others. In the beginning 
unusual breathlessness is complained of after effort which hitherto 
could be performed without any respiratory discomfort. Gradually 
physical activities have to be abandoned, and the patient is breathless on 
slight exertion or at rest. When breathlessness occurs at rest, and there 
is no other cause to explain it, it is safe in most instances to interpret it 
as a symptom of congestive failure. The degree of breathlessness will 
depend upon the depth of venous congestion; rapid and regular breath- 
ing is observed in some, paroxysmal in others, with alternate shallow 
and deep breathing and attacks of asthma (cardiac asthma) more often 
at night, a conspicuous feature of the respiratory distress. The patient 
is obliged to sit propped up in bed, or in a chair (orthopnoea). 
Dyspnoea of this type is associated with other, less distressing symptoms 
of congestive failure. Fatigue, with a sensation of complete exhaustion, 
precordial pain, an upper abdominal ache from an enlarged liver, a 
persistent cough with bronchial expectoration, haemoptysis from pulmo- 
nary infarction, and sleeplessness are cardinal symptoms of congestion 
in these cardiac invalids. 

Palpitation is common in auricular fibrillation, which is one of the 
most important causes of the congestive failure syndrome. Nausea and 
vomiting are often closely related to systemic venous congestion. 
Embolic phenomena are responsible for certain symptoms which 
depend upon the site of the embolus; the chest pain of a pulmonary 
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embolism and the pain of splenic infarction or of embolic obstruction in 
a systemic vessel are events in the course of this malady. 

Some symptoms can be attributed to causes other than failure of the Si mptoms of 
heart to maintain the circulation. In children particularly, but also in toxaemm 
adults, symptoms of toxic debility from acthe rheumatism or some other 
intercurrent infection may be associated with obvious signs of disease; 
they are a manifestation of a toxic state and not of mitral stenosis or 
heart failure. 

(h) Signs 

The signs of mitral stenosis are well defined and can be accepted as 
unequivocal evidence of valvular disease. The essential diagnostic sign Murmurs 
is a murmur best heard over the mitral area, occurring during the 
diastolic phase of the cardiac cycle, low pitched and of a crescendo 
quality when it fills all of diastole, ending with an abrupt and loud 
first sound, and with accentuation of the pulmonary second sound; 
when It does not occupy the whole of diastole, but is heard only in 
early and mid-diastole, the crescendo is replaced by a diminuendo effect. 

It is - usually rumbling and coarse, but may be soft with a higher tone 
not unlike the diastolic murmur of aortic regurgitation. The loud first 
sound is almost an essential feature, but the accentuated or reduplicated 
pulmonary second sound so often observed is not always present. The 
murmur is best heard at the apex, or where the apical impulse is located. 

It is sometimes heard over a wide area, and occasionally is audible well 
inside the cardiac impulse extending up to the pulmonary area, but Is 
usually localized within a small area. The rule Is to hear a systolic 
murmur as an associated sign which may be short or long, and loud 
enough to make the diastolic murmur difficult to hear. 

It is not always possible to place these murmurs in their respective Differentia-* 
places in the cardiac cycle, and in this way to establish their relation ^y^ t0 ^ c am $ 
to the first and second sounds, particularly when the heart Is beating diastolic 
rapidly. A safer and easy way of defining the constituent elements of murmur 
these murmurs is to time them from the quality of the auditory vibra- 
tions which the ear receives. The chief differences, which serve as a 
useful guide in the interpretation of the mitral murmurs, are the low 
pitch, rumbling character, and abrupt ending of the diastolic murmur, 
and the higher pitch and often harsher tone of the murmur in 
systole. 

The diastolic murmur is caused by the increased velocity of the flow 
of blood through the narrow mitral orifice at the time in the cardiac 
cycle when the auricle is completely filled and the ventricle empty. The 
valve opens at this time and the difference In pressure in these 
chambers is at its greatest. The velocity of the blood-flow is rapid, and 
the vibrations set up by eddies formed in the blood-stream become 
audible as murmurs. It is therefore in early diastole that the murmur 
of mitral stenosis first appears. In presystole, when the auricle is 
contracting, pressure in this chamber Is at its highest and a larger amount 
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of blood is forced into the ventricle, the rate of flow is increased, and the 
vibrations of the valve cusps and their supporting structures are audible 
as a presystolic murmur. The diastolic phase of the cardiac cycle 
shortens as the heart-rate is increased, and in these circumstances a 
full diastolic murmur Ailing the whole of diastole is heard. When the 
rate is slow, diastole is lengthened and early diastolic and presystolic 
murmurs may be recognized separately with a gap between them. 

Since the murmur depends upon the velocity of the blood-flow through 
the narrowed auriculo-ventricular oriflce, the greater the degree of 
stenosis, the more rapid will he the blood-flow and the more easily 
heard the murmur, and the more likely will it be to occupy the whole 
of diastole. The character of the murmur is affected by the rate of the 
flow and the degree of narrowing of the mitral valve. When the heart- 
rate is slow, diastole is long and the murmur is heard best in presystole 
and may only be heard in this phase of diastole; with moderate increase 
in rate the murmur is audible in early and late diastole, and In the more 
rapidly beating heart it occupies the whole of diastole. Similar variations 
occur In slight, moderate, and considerable degrees of stenosis. 

Since the velocity of blood-flow from the auricle to the ventricle 
depends on the difference of pressure in the two chambers, and the 
pressure changes are greatest when the auricle contracts, the character 
of the murmur is altered by the failure of the auricle to contract in 
auricular fibrillation. In this disorder of rhythm the auricles are virtually 
paralysed, and the ventricle fills more rapidly in early diastole than 
presystole. This Irregularity Is responsible for one of the chief variations 
of the murmur of mitral stenosis. The presystolic element in the dia- 
stolic murmur may be lost, and the murmur be only audible in early 
and mid-diastole. When the auricles are fibrillating the heart-rate is 
rapid, diastole is short, and the murmur fills it; in these circumstances 
the crescendo murmur of presystole is maintained. When the heart- 
rate is slow in auricular fibrillation, as in treated cases, or when there 
is naturally slow action of the ventricles with long diastolic periods, 
the murmur is lost in presystole and has no longer a crescendo char- 
acter; or the presystolic murmur may be audible in the short cycles 
and be absent in the long ones. The murmur may not be audible in any 
part of diastole in cases with auricular fibrillation, but may appear when 
a normal rhythm is restored as an early diastolic murmur; it may lose 
its coarse character and become difficult to distinguish from the murmur 
of aortic regurgitation. 

In partial heart block with lengthening of the auriculo-ventricular 
conduction and a normal rhythm a mid-diastolic murmur is heard; 
this murmur is sometimes audible in children without any valvular 
defect. 

The characteristic murmur of mitral stenosis is best defined in early 
cases, when the narrowing is slight, by examining the patient in a 
recumbent position lying on the left side after an exercise test. The 
heart-rate is raised by this procedure, and the velocity of blood-flow 
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through the constricted mitrai orifice is rapid and the murmur audible. 
If under these conditions a diastolic murmur is not heard, the diagnosis 
of mitral stenosis should not be made. The administration of amyl 
nitrite quietens the heart-rate and serves the same purpose as an 
exercise test. 

A thrill palpable at the apex and felt in diastole commonly accom- 
panies the murmur. It must not be confused with the pseudo-thrill of 
an overacting heart. It is produced in the same way as the murmur, 
and when felt has the same significance provided that it is well defined 
and distinctly felt. 

In cases of free aortic regurgitation, with much enlargement of the 
heart, of syphilitic origin, a murmur which has the timing and quality 
of the murmur of mitral stenosis is sometimes audible in the region of 
the apex. This is the well known but little understood Austin Flint's 
murmur (see p. 351). Syphilis rarely if ever damages the mitral xal\e, 
and there is no post-mortem evidence of mitral stenosis in these cases. 
When rheumatism is the cause of aortic regurgitation, it is not safe to 
diagnose a Flint's murmur on these signs, for it is probable that the 
mitral valve is always damaged in these circumstances, 

A diastolic murmur resembling the murmur of mitral stenosis is 
occasionally observed in patients with pernicious anaemia. A murmur of 
similar timing and character is heard in young subjects with heart failure 
from carditis, without any evidence at necropsy of mitral disease. It 
may be that this murmur is produced by relative narrowing of the 
auriculo- ventricular orifice from dilatation of the left ventricle. 

All degrees of cardiac enlargement are observed in mitral stenosis; 
not infrequently there is no increase in size of the different chambers 
during a long period of development of the disease. Predominant 
hypertrophy of the ventricles or relative dilatation of the auricles 
cannot be recognized clinically with any exactness. Epigastric pulsation 
is an unreliable diagnostic sign of an enlarged right ventricle; and 
displacement of the heart to the left is uncertain evidence of left hyper- 
trophy. Usually the right ventricle Is much more hypertrophied than 
the left, and increase in size of the left auricle is the rule. But in many 
cases, and more especially in the later stages of the disease, the whole 
heart is enlarged; the clinical signs of enlargement are not distinctive 
of mitral stenosis. 


Apical thrill 


Flint's 

murmur 


Other causes 
of diastolic 
murmur 


Cardiac 

enlargement 


(3) — Diagnosis 

A radloscopic examination is an accepted method of diagnosing mitral Radiology 
stenosis, for all the chambers of the heart can be seen and their shape 
and size accurately measured. In the antero-posterior view the enlarged 
right ventricle forms a convex border between the pulmonary artery 
above, which may be dilated, and the left ventricle below, which may 
or may not be enlarged. The right auricle appears on the right border 
with the ascending aorta and superior vena cava above. Exceptionally 
the left auricle is conspicuously dilated and forms part of the right 



316 HEART DISEASES [vol. vi 


border between the right auricle and ascending aorta. The enlarged 



(a) (b) 


Fig. 40. — (a) Female aged 28. Mitral stenosis. Tracing of teleradiograph, showing 
enlargement of conus, pulmonary artery* and left auricle, (b) Same case, right 
oblique position, oesophagus outlined with barium, showing enlargement of left 
auricle and conus 


Signs of 
auricular 
fibrillation 


left auricle can be seen posteriorly in the right oblique position; it 
displaces the oesophagus and can be outlined by giving the patient a 



Fig. 41 . — Female aged 45. Mitral stenosis 
and auricular fibrillation. Tracing of 
teleradiograph, showing aneurysmal 
dilatation of the left auricle, with en- 
largement of the conus and pulmonary 
artery 


barium meal. These changes in the 
shape and size of the heart shadows 
are shown in Figs. 40 and 41. 

Auricular fibrillation is a common 
complication of mitral stenosis, 
and a chief cause of congestive 
heart failure, increase in size of the 
heart, and changes in the character 
of the heart sounds and the asso- 
ciated murmurs. The relation 
between this disorder of rhythm 
and valvular disease of this type 
is so close that it is justifiable to 
take the view that, when auricular 
fibrillation develops as an estab- 
lished rhythm in subjects under the 
age of forty years, it is usually due 
to constriction of the mitral orifice. 
The consequences are serious, as 
revealed by the gross changes in 
the physical signs. Pulmonary 
congestion and deep cyanosis, or 


infarction in the pulmonary circuit with haemoptysis and pleural effusion. 


may be presenting signs in some cases; in others hepatic engorgement 





(C) 


Fig. 42. — (a) Electrocardiogram showing unusually high P-wav.es. with bifurcation^ 
with no right-sided preponderance. ( h ) Electrocardiogram showing plateau-shaped 
and bifurcated P-waves with right-sided preponderance. <c> Electrocardiogram 
showing auricular fibrillation and right -sided preponderance 
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from chronic venous stasis may make ascites a conspicuous feature. 
Embolic phenomena not infrequently arise from mural thrombi formed 
in the auricular appendages; these thrombi become detached and are 
carried in the blood-stream to lodge in some part of the arterial tree, 
with signs depending on the site and size of the occluded vessel. Paralysis 
of the recurrent laryngeal nerve from pressure of the pulmonary artery, 
displaced upwards by the enlarged left auricle, is sometimes observed 
when there is great enlargement of the heart. Subacute bacterial endo- 
carditis is a rare complication of mitral stenosis. 

Electro- The electrocardiogram may give confirmatory evidence of mitral 

cardiography stenos i s> jh e characteristic changes in the curve are a high bifid plateau- 
shaped P or auricular wave, and a deep S in lead I with high R in lead 
III. These are signs of increased auricular activity with enlargement 
of the auricle, and right axis deviation and preponderating hyper- 
trophy of the right ventricle. Changes in auriculo-ventricular and intra- 
ventricular conduction, and all types of irregular heart action, occur in 
mitral disease and can be accurately diagnosed by electrocardiography. 
Electrocardiograms of three patients with mitral stenosis are shown to 
illustrate some of these abnormalities (see Fig. 42). 


3 .—MITRAL REGURGITATION 

(1) — Morbid Anatomy 

649.] The mitral lesion which is the cause of regurgitation is an inflam- 
matory reaction of the valve to an active rheumatic infection. In the 
initial phases of the infection the valvular deformity is slight: the 
closure of the mitral orifice is incomplete, due to marginal thickening 
of the cusps, and regurgitation takes place during ventricular systole. 
As the disease progresses there is a spread of this inflammatory process 
to other parts of the valvular structure, and the thickened rigid cusps 
obstruct the mitral orifice and present a characteristic pathological 
picture which has been described in the section on the morbid anatomy 
of mitral stenosis (see p. 310). In rare cases there may be a considerable 
degree of regurgitation without stenosis. This occurs when the chordae 
tendineae, retracted by the inflammatory process, prevent the closure 
of the valve cusps without causing any obstruction. Another exceptional 
cause of regurgitation is the detachment of the valve cusps from the 
papillary muscles by rupture of the chordae tendineae in the course of 
an acute and virulent infection. 

(2) — Diagnosis 

diagnosis of mitral regurgitation depends upon the recognition 
an d correct interpretation of an apical systolic murmur. To pause 
before correlating this murmur with mitral disease is justifiable for 
several reasons: the physical factors which produce it cannot be defined 
in a precise manner, there is no background of pathological evidence 
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that can be relied upon, nor can its mode of production be described 
with anatomical accuracy. This murmur is so frequent and occurs in 
so many? conditions, that it is not surprising that there should be much 
confusion in assessing its significance. A systolic murmur is commonly 
heard in the region of the apex, and is almost the rule when the heart 
is beating rapidly after strenuous exercise or from excitement, and in 
the overacting heart of thyrotoxicosis. The heart sounds are accentu- 
ated, and the murmur, being often loud, transmitted over a wide area, 
and accompanied by a diffuse cardiac impulse, is apt to convey the im- 
pression that the heart is enlarged. 

It has been proved by radiological examination that there is no 
increase in size of the heart. In these circumstances the murmur cannot 
be regarded as caused by stretching of the auricuio-ventricular ring 
from dilatation of the ventricle. Its occurrence with a rapid ventricular 
rate may be due to incompetence of the valve, and can be interpreted 
as a functional defect and a physiological condition. A murmur trans- 
mitted to the apex from the pulmonary area is less confusing and easily 
recognized, for it is not loud and has the quality and character of the 
pulmonary murmur. 

An exocardial murmur arising outside the heart may closely resemble Exocardial 
one of endocardial origin, and present some difficulties in diagnosis. murmur 
Friction, sounds from old or recent pericarditis or a roughened pleura 
are sometimes audible as a blowing or short superficial murmur 
systolic in time and heard over a small area at the apex. Characteristic 
to-and-fro friction sounds are easily recognized; occasionally the 
diastolic element is wrongly interpreted as an endocardial sign. 
Cardie-respiratory murmurs are often incorrectly diagnosed as a sign Cardio- 

of mitral disease. They are breath sounds interrupted by the movements res P irator y 
. * murmurs 

of an overacting heart and can be distinguished by their respiratory 

relationship. They are best heard on deep breathing and may disappear 
when the breath Is held; they sometimes have a wide distribution but 
are generally heard over a small area in the region of the heart. 

Some systolic murmurs which are loud in one position and inaudible Other types 
in others, unrelated to breathing, and of varying intensity and character, 
can be considered normal in some people. A murmur which can be 
attributed to valvular disease is heard over the cardiac impulse, and 
differs in character from a basal murmur with which it may be 
associated. It occupies the whole of systole, is conducted outwards, 
and Is accompanied by a systolic thrill which is palpable in the region 
of the apex. In some cases the diastolic murmur of mitral stenosis is 
masked by the loudness and length of the systolic murmur. It is usual 
to regard such a murmur as a sign of mitral regurgitation and valvular 
disease. Such a murmur without a thrill may be due to mitral regurgita- 
tion from dilatation of the auricuio-ventricular ring when the heart is 
much enlarged; it is often present In heart failure and is usually Inter- 
preted as a sign of relative mitral insufficiency. A murmur which can 
be regarded as a certain sign of regurgitation from mitral disease Is the 
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Importance 
of associated 
lemons 


systolic murmur of mitral stenosis, accompanying the diastolic murmur. 
It has frequently a low-pitched soft quality and in other circumstances 
would not be considered a sign of a valve defect. The fact that it may 
be absent in mitral stenosis is further proof that more evidence is 
required in the diagnosis of mitral regurgitation than the character 
and timing of the apical systolic murmur. When this murmur develops 
in the course of a rheumatic infection and is associated with cardiac 
enlargement or other signs of structural disease, it is usually possible 
to tell its origin and significance. Fig. 43 is a tracing of a teleradiograph 

of a child with mitral regurgitation 
and cardiac enlargement without 
stenosis, in whom the diagnosis 
was confirmed at necropsy. 

(3) — Significance of Mitral 
Regurgitation 

The importance attached to mitral 
regurgitation, in relation to the 
heart in its capacity to meet the 
demands required for maintaining 
the circulation adequately, must 
Fig. 43. — Male, aged 8. Acute rheum- logically depend upon the degree 
atism and mitral incompetence due of the valve defect and whether 
to ruptured mitral cusp (necropsy ^ j s functional or structural in 

origin. If symptoms can be attri- 
buted to mitral regurgitation they must be due to a considerable 
reduction in the cardiac large reserve force. With each ventricular systole 
more blood is discharged into the auricle and more work is required 
of this chamber in expelling its contents. The ventricle receives, in 
addition to its normal amount, the blood which, has regurgitated 
into the auricle, and in consequence has an added burden imposed 
upon it. It is not possible to determine from the character of the 
murmur the degree of incompetence of the valve, nor can it be 
measured accurately after death. Symptoms in the patient with a 
regurgitant murmur must be attributed to causes other than the physical 
factors of an incompetent valve. Healthy heart-muscle with such a 
heavy burden imposed upon it, as is known to exist in certain forms 
of congenital valvular disease, may not show any impairment of its 
reserves over a period of many years. In a patient with mitral regurgita- 
tion and symptoms due to reduced reserves the valvular defect is not 
an isolated event but is part of a disease which has produced inflam- 
matory and degenerative changes in the heart-muscle. The incompetent 
valve may be regarded as the least important factor responsible for 
heart failure. 

When a damaged mitral valve is the cause of regurgitation, there is 
usually some degree of stenosis with regurgitation or obstruction as the 
chief defect. To assess their relative values in terms of symptoms it is 
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necessar\ to estimate the effect of the lesion on the reserves of the heart. 

When the cardiac resen es are reduced sufficiently to cause heart failure, 
the symptoms are the same whether regurgitation or obstruction is the 
predominant defect. The mechanical burden imposed upon the myo- 
cardium. by regurgitation does not increase the work of the heart 
sufficiently to produce symptoms from impairment of its reserve force. 

When symptoms arise they must be attributed to a damaged myo- 
cardium and not to incompetence or stenosis of the valve. 

In developed mitral stenosis certain complications may supervene in Relation of 
the course of the disease and cause symptoms which are commonly fi^matfon 
associated with narrowing of the au riculo-ventricular channel, particu- and embolic 
larly heart, failure from auricular fibrillation, embolic phenomena, and Regurgitation 
bacterial endocarditis. Whatever may be the factors responsible for 
auricular fibrillation, there are no pathological grounds for attributing 
this disturbance of rhythm to leakage of the valve except in its associa- 
tion with mitral stenosis; neither is there evidence for claiming that 
embolic symptoms may develop as a direct effect of regurgitation. 

Subacute bacterial endocarditis may de\ elop in cases with a structural 
valvular defect. 

The only sign of mitral regurgitation is an apical systolic murmur, and 
it is not easily differentiated from systolic murmurs due to other causes. 

It has not the diagnostic value of the diastolic murmur of mitral 
stenosis or of aortic regurgitation; it is in fact an inaccurate sign of 
mitral disease. It is impossible to be certain from the quality and Structural 
character of the murmur whether it is produced by a functional or a R^ r {^f on£l1 
structural defect of the valve. It is usual to define it as of structural 
origin when it is harsh and loud and there is a past history of rheum- 
atism. When functional, it is less likely to be loud and is associated 
with an overacting or failing heart. When used as a guide the apical 
systolic murmur serves a useful purpose in the recognition of mitral 
disease and structural damage in other parts of the heart. 


4.— PROGNOSIS 

650.] The course of events in mitral disease and the duration of its 
different phases can be determined by correlating the origin of stenosis 
or regurgitation with the associated anatomical changes and functional 
disorder which the heart displays. Signs of venous congestion, the Venous 
degree of cardiac enlargement, the presence of auricular fibrillation, ingestion 
and the response to effort are signs which can be relied upon in fore- 
casting the course of the disease. Signs of systemic venous congestion 
appear late and indicate that the disease has nearly run its course. 

When the heart is enlarged and dyspnoea on slight exertion is a chief 
complaint, the cardiac reserves are much reduced, the heart is no longer 
able to maintain the circulation adequately, and congestive signs. If not 
present, are likely to develop In a short time. Auricular fibrillation, when 
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established, hastens the onset of heart failure and is a serious complica- 
tion. It usually develops In the course of the disease, with the incidence 
highest in the third and fourth decades, and is rarely observed In 
children; it Is a common cause of heart failure and therefore a most 
important prognostic sign. The prognosis is more favourable in cases 
without cardiac enlargement. When symptoms are due to a high 
ventricular rate which can be controlled by treatment, the outlook is 
better than in cases with failure and a slow heart-rate. Recurring 
rheumatic infections lead to progressive inflammatory changes in the 
heart-muscle with greater deformity of the valves, and therefore favour 
the development of cardiac failure; a chronic toxic state from any 
source may also poison the myocardium and lead to a circulatory 
breakdown. In a small proportion of cases the prognosis is that of 
bacterial endocarditis, always ending fatally, usually within six months 
of the onset of the symptoms. It is of some value in prognosis to know 
the age of the patient at the time of the initial infection, for the longer 
the duration of the disease the greater is the likelihood of the occurrence 
of auricular fibrillation and heart failure. 

There is general agreement that it is not safe to rely upon the type of 
valvular disease as a basis of prognosis, for there are too many other 
factors concerned in the cardiac breakdown. To conclude that the patient 
with a regurgitant murmur has a better expectation of life than one 
with stenosis It is necessary to have full information about the response 
to effort, the size of the heart, the rhythm, infections, or a toxic state. 
With these requirements satisfied there is a sound basis for prognosis 
without relying upon the character of the murmur and the degree of 
valvular deformity. It is probably true that structural disease of the 
heart as a whole is more commonly associated with stenosis than with 
regurgitation, and in this respect valvular disease can, within a restricted 
field, be used as a prognostic sign. 

In the young patient with stenosis the active phases of rheumatism 
are longer and the quiescent intervals are shorter than in the child 
with a regurgitant murmur. There is a tendency for the rheumatism to 
be less active in adolescents and adults, and the condition of the patient 
left with residual damage may remain stationary for many years. 
Mitral disease is sometimes observed in the fifth decade, the result of 
an infection in childhood. 

When the child or adult Is protected from the stress and strain of 
everyday life, and has suitable occupation, proper nourishment, and 
adequate treatment for intercurrent infections, the heart mischief may 
not progress and the functional efficiency may remain unimpaired. The 
child of well-to-do parents has a better outlook than one living in 
the unhealthy home surroundings of the poorer classes. The artisan 
and the labourer for similar reasons are less able to combat the ravages 
of the disease than are the sedentary worker and the professional 
man. 

Frequent pregnancies tend to undermine the general health and 
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shorten the life of the woman with mitral dbea^e. although one or two 
pregnancies do not seem to aggra\ale the condition when dens of 
congestion are absent, the heart is not much enlarged, and the rhythm 
is normal. 


5.— TREATMENT 

651.] The simple rules relating to cause and effect apply in the management Pn\ entive 
and treatment of patients with mitral disease. The cause is rheumatism, 
and the effect is a damaged myocardium and a vahular defect. The 
object of treatment should be to arrest the development of heart 
disease and to pretent the onset of heart failure. The initial rheumatic 
infection in the majority of cases is in childhood and adolescence, and 
it is at this time that an attempt should be made to control those 
factors which influence the incidence and course of rheumatism and 
its cardiac manifestations. The management of carditis in its different 
phases is dealt with elsewhere (see p. 250). 

With regard to valvular disease and its associated myocardial damage 
in the adult as a residual effect of rheumatism, the treatment is that of 
a chronic malady and the complications. In the patient with tabular 
disease but without symptoms referable to the heart, the lesion is 
inactive and no special treatment is required. Cardiac subjects belong- 
ing to this class can lead normal lives but should be warned of the 
consequences of ill-health, infections, unhealthy habits, and excesses 
in work and play. With moderation in their daily activities as the key- 
word, no special restrictions need be imposed. 

Two conditions favour the development of heart failure: (i) Infection infection 
activates a quiescent lesion and sets up an inflammatory process in the 
heart-muscle and valves which gives rise to the characteristic symptoms 
of a toxic state, of a failing heart, or in a small proportion of cases of 
bacterial endocarditis, (ii) The mechanical effect of the valvular lesion Prevention of 
is to obstruct the flow of blood through the heart, and the increased ^^ nicaI 
work is a factor contributing to heart failure. Physical exercise and 
manual work also increase the work performed and cause symptoms 
of failure in a heart with diminished reserves. 

The valvular defect cannot be altered, but the burden imposed upon 
the heart by exercise and work can be lessened by restricting the 
activities of the patient. Infection can be more or less controlled by 
suitable treatment. Breathlessness on effort is the most important 
evidence that can be obtained of the functional efficiency of the heart, 
and the ease with which it is produced is an accurate measure of the 
degree of heart failure. The amount of exercise required to produce 
this symptom indicates the amount of exercise, games, or work that 
should be allowed. The patient’s physical activities should be restricted 
within the limits of his exercise tolerance. Games and manual work 
may be permitted, provided that there is no complaint of breathlessness. 

As the disease progresses breathlessness is experienced with less exertion. 
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ur.Cl a: a later stage it is a conspicuous symptom at rest and is associated 
with signs of congestion. 

The objective in the treatment of congestive failure is to restore the 
functional efficiency of the myocardium, so that the ventricles are 
completely emptied vvitfi each contraction. If signs of venous stasis are 
present, with full pulsating \eins in the neck, an engorged liver, and 
pulmonary congestion, there will be residual blood in the ventricles 
y\hen tney have finished their contraction. When these signs are absent, 
the ventricles are able to deal with the blood supplied to them. A 
diseased heart dilates to meet the increased demands made upon it; 
dilatation is a sign of exhaustion and an index of approaching heart 
failure. It is difficult clinically to distinguish dilatation from hypertrophy, 
and for this reason reliance cannot be placed on enlargement of the 
heart as an accurate measure of the degree of heart failure which is 
present. The signs to be depended upon are in the venous and not in the 
arterial svstem, and the chief aim must be to determine the presence 
or absence of increased venous pressure in the veins. When these signs 
are present, the minimum amount of work must be imposed upon the 
heart. 

Since physical effort increases the activity of the heart, and less work 
will be required of this organ with the body at rest, every unnecessary 
movement should be avoided. Recovery will be hastened if the 
patient is fed and if he is lifted when any movement has to be made. 
The position of the patient is important; a sitting posture with the 
body upright in a chair and the legs hanging down, with the feet 
supported, by lowering the pressure in the superior and inferior venae 
cavae, diminishes the inflow of blood to the right auricle and relieves 
the heart of an extra load which it cannot carry. The venous pressure 
is raised in the lower extremities, and as a result the retained fluids 
collect in the subcutaneous tissues in these regions. Special chairs are 
constructed which serve as a bed. and for the wards of a hospital the 
modified Lawson Tail bed, which Lewis devised, serves the same 
purpose. Many patients are content to remain in the chair during 
night and day. When an ordinary chair is used, they like a few hours 
m bed to relieve the body-muscles by a change of position. 

The large amount of fluid which accumulates in the legs from the 
effect of gravity can be drained by inserting Southey’s tubes or making 
superficial skin incisions; by this procedure the blood volume is not 
increased from the reabsorption of the retained fluids and less work is 
required of the heart. Venesection is a more rapid method of obtaining 
the same result and is always indicated when the venous pressure is 
unusually high; 10 to 20 ounces should be withdrawn. The improve- 
ment m the circulation from bleeding is due to the reduction in the 
blood volume and a lowering of the viscosity of the blood from its 
dilution by the reabsorption of lymph. A resting period of two months 
is usually required to restore the circulatory equilibrium. 

The principal effect of digitalis is to slow the ventricular rate, which in 
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auricular fibrillation is usually rapid, it k general h admitted that 

digitalis also increases the cardiac output: by its direct u.ticn on the 

heart-muscle, and for this reason it is prescribed in the treatment of 

heart failure with a normal rhythm and rapid puke- rate. All are agreed 

that the spectacular effect of digitalis is best seen in auricular fibrillation 

with rapid ventricular rate. Digitalis should be given bv the mouth and MoJeof 

is only effective if administered in large enough doses to obtain a ^vKhautimi 

sufficiently high concentration in the tissues. Small doses are adequate 

after this concentration has been reached and can be continued without 

fear of toxic symptoms from their cumulative action. 

A useful procedure is to give 60 minims of the tincture e\ery day for a Du*jge 
week, and then to reduce the dose to half. If the powdered leaf is used. 1 -l 
grains are the equivalent of 15 minims of the tincture: 2 to 3 grains are an 
average maintenance dose. Some prefer a more rapid concentration in 
the tissues by giving a large initial dose calculated from the bod v-w eight: 

15 minims of the tincture per stone followed by an equal amount in 
30- minim doses every six hours. This method is not often employed 
in general practice, as the patient must be weighed and kept under 
close observation for several days. Lmstandardized tinctures of digitalis 
should never be used, and the strength of the tincture should be known. 

Nausea and vomiting may be avoided by giving the freely diluted Prevention of 
tincture in a single daily dose, or twice that amount on alternate days. 

There are no indications for giving digitalis by intramuscular injection; 
absorption is slow, and consequently there is too low a concentration 
of the drug in the tissues to affect the action of the heart. 

Strophanthin, a mixture of glycosides present in Strophanthus kombe , Strophanthin 
and ouabain, the glycoside present in Strophanthus grams, act on the omi ouabain 
heart in the same way as digitalis. They are given by intravenous 
injection as an emergency measure and can be repeated in six hours if 
there Is not adequate slowing of the heart-rate; a third dose Is sometimes 
required after a further interval of twelve hours. The dose for Intravenous 
use is grain of either strophanthin or ouabain in 4 c.c. of physio- 
logical saline. Tincture of strophanthus is sometimes given to patients 
who are unable, from gastric intolerance, to take digitalis. It is less 
reliable than digitalis in controlling the ventricular rate and may cause 
diarrhoea and disturbance of vision. The dose is 20 to 30 minims 
daily for a week, followed by a maintenance dose of 10 to 1 5 minims 
daily; the prescribed amount should be given in three or four divided 
doses. When digitalis has failed, strophanthus rarely succeeds in slowing 
the heart- rate adequately or in relieving congestion, and consequently 
is not often prescribed. 

Within the last few years digoxin, a pure glucoside of Digitalis lanata* Digoxin 
has taken the place of strophanthin In the treatment of heart failure with 
auricular fibrillation and a high ventricular rate when a rapid effect is 
required. It can be given by intravenous injection or orally, and a rapid 
reaction is obtained by both these procedures. The intravenous method 
Is definitely indicated and may be reserved for patients with nausea and 
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vomiting who are unable to take food or drugs by the mouth. The dose 
is 075 to 1-0 mgm. dissolved in a small quantity of sterile physiological 
saline and injected slowly into a vein of the forearm. A second injection 
of 0*5 mgm. should be given in six hours and repeated as a daily mainten- 
ance dose until the ventricular rate has fallen to 80. A slowing of the 
rate below this level and bigeminy indicate that the injections should be 
discontinued for a few days. The initial dose for oral administration 
is 1 to 1-5 mgm. followed by a daily maintenance dose of 0*5 to 0*75 
mgm. in divided doses. An average dose is 0*25 mgm. twice daily so 
long as it is necessary to control the ventricular rate, and there are no 
signs of intoxication. 

Diuretics In a large percentage of patients the retained fluids are excreted by 
the kidne\s, and the urinary output will be in excess of a fluid intake 
reduced to 30 ounces. Some, however, remain, in a state of chronic 
venous congestion, and in them, diuretics are necessary to restore the 
fluid balance. Theobromine and sodium salicylate (diuretin) 10 to 15 
grains three times a day may be added to the digitalis mixture, or it 
may be given in tablets or cachets each containing 7\ grains. One of the 
most effective diuretics in use at the present time is injection of mersalyl 
(salyrgan*. It is a highly complex and non-irritating compound of 
mercury and should be injected intravenously in doses up to 2 c.c., 
diluted with 10 c.c. of physiological saline, and given every third or 
fourth day. Its action is rapid and completed in eight to twelve hours, 
and large quantities of urine up to 250 fluid ounces or more are 
excreted in this short time. It is more effective if ammonium chloride, in 
doses of 40 to 80 grains dissolved in a fairly large quantity of water, is 
given three times daily, throughout the course of the mersalyl injections 
or for two days before each injection. Mersalyl has taken the place 
of merbaphen (novasurol), which sometimes causes serious toxic 
symptoms. In cases with hydrothorax it is unnecessary to aspirate the 
chest, unless the amount of fluid is large and obviously causing dyspnoea 
and cyanosis. 

Sedatives Sedatives are always required in the treatment of heart failure and 
should be given in doses large enough to relieve distress and anxiety. 
Bromides, phenobarbitone, chloral hydrate, and, most important of all, 
morphine may be prescribed. There should not be any hesitation in 
giving morphine sulphate £ grain and in repeating it each night if smaller 
doses are not enough to make the patient comfortable. 

associated heart fa * lure with bronchitis much of the distress may be of bronchial 

l&enckitis and these patients anoxaemia with cyanosis is a conspicuous 

catena 1 featl ? e and the chest si £ ns are those of a generalized bronchitis. The 
continuous inhalation of oxygen through a nasal catheter is indicated and 
may bring relief when other measures fail. As it is essential to increase 
the air entry into the lungs, morphine, which depresses the respiratory 
centre and lowers the pulmonary ventilation, should be withheld or 
given in small doses. When heart failure is associated with bronchial 
asthma or with dyspnoea asthmatic and not paroxysmal in character. 
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ephedrine hydrochloride given in Agrain dose* twice £r three times 
daih relieves the bronchial spasm and r.ay by dfiatlr.g the cnronarv 
arteries, improve thecoronarv circulation and incre.^e the cardiac output. 

Ephedrine h\ drochloride does not increase the V..*. ••d-pre^re in :he-e 
doses and is therefore not contra-indicated in he pen end \ e sAyhcA. 

It is usual to prescribe a simple diet, and in order to as obi flatulence D 
to give concentrated foods, and small meals without ini is. The Arid 
intake should be restricted to 30 to 40 ounces in the twenty -four hours. 

In mitral disease with established auricular fibrillation the normal Quimbu 
rhythm can be restored by the administration of quinidine >ulphute in u 
fairly large proportion of selected cases. This treatment A liken to he 
successful in about half of those cases with early mitral stenosis and 
not much enlargement of the heart, and when the fibrillation A cfi 
recent origin. With a history of infarction the risks of embolism are 
considerable when the rhvthmi returns to normal: these patients should 
not be given quinidine. Congestive failure and much enlargement of 
the heart are other contra-indications for the use of the drug. 

It is usual, to give as an initial dose 3 grains of quinidine sulphate and. Admnlsira- 
if there is no idiosyncrasy, to Increase the dose until on the fifth dav 

- - - .insane 

the amount given is 30 grains in divided doses spread over the tuenn- 
four hours. It may be necessary to continue this dosage for a week or 
ten days; but, if the normal rhythm has not been restored after ten dins, 
treatment for a longer period is not likely to be successful. Some 
patients revert quickly to auricular fibrillation. Complete rest and good 
nursing are essential features of this treatment. It is usual to give 
5 to 10 grains of quinidine sulphate daily for one or two months after 
the normal rhythm has been restored. 

The surgical treatment of mitral stenosis by cutting the valve has been Surgery 
tried but without success. It was suggested by Lauder Brumon In 1902: 
he made some trial experiments on diseased hearts in the post-mortem 
room, and on cats with healthy valves, but did not proceed further with 
his investigations. Valvulotomy was first performed by Cutler in Valvufotomy 
collaboration with Levine in 1923, with the object of relieving an 
extreme degree of obstruction with congestive failure after ail medical 
treatment had failed to improve the condition of the patient. This 
patient lived for four years, but because of the failure of others to 
benefit from valvulotomy and of the high mortality this drastic operation 
has been abandoned. It is unlikely that a surgical procedure of this kind 
will again be attempted, for the valve defect is not the essential cause 
of the failure of the heart to maintain the circulation. 

The surgical field has been widened to include the operation of total Thyrotif- , 
thyroidectomy In the treatment of mitral stenosis with heart failure. ect&m ^ 

By this procedure the basal metabolic rate is lowered, a hypothvToid ■■ : 

state produced, and the work of heart diminished. The results recorded A, 

by Biumgart, Levine, and Berlin seemed, at any rate fora time, to justify 
this operation, when all other therapeutic measures have failed to benefit 
the patient with mitral stenosis and heart failure. 
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Cardie-omentopexy employed by O'Shaughnessy in this country, and 
the grafting of the pectoralis major to the heart as practised by Beck 
and Tiehy in America, in the treatment of cardiac ischaemia, are 
operations which have been restricted to a few selected patients with 
unequivocal signs of coronary sclerosis. 

These surgical procedures are now on trial and, until more evidence 
of their value has been recorded, it is unlikely that they will be con- 
sidered reasonable measures for the relief of the congestive failure of 
mitral disease. 
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1.— DEFINITIONS 

652.] Incompetence of the aortic valves is present when changes in the 
\ahes or in the aortic ring allow the regurgitation of blood from 
the aorta into the left ventricle during diastole. The condition is rarely 
dtie to dilatation of the ring alone, and nearly always indicates that 
the valves have been deformed by pathological processes. 

Stenosis of the aortic valves means that, owing to pathological changes 
in the vahes. in the supporting ring, or in both, there is narrowing of the 
opening and obstruction to the flow of blood from the left ventricle 
to the aorta during systole. Occasionally it may be due to a congenital 
deformity— subaortic stenosis — in which case the obstruction is due to 
a ring below the aortic valves. Relative stenosis is sometimes spoken of 
when the opening of the valves is of normal size but the aorta above is 
dilated; it may produce a thrill as true stenosis does, but does not lead 
to anv of the consequences or effects of true stenosis and is only 
significant because it mav cause difficulties in diagnosis. 

In congenital coarctation (stenosis) of the aorta the narrowing is 
round the arch of the aorta, generally near the point where the ductus 
arteriosus joins the aorta and the pulmonary artery, and as some of the 
signs are similar to those of aortic stenosis it must be considered. 


2.—AETIOLO GY 

(1)— Causes 

Acute rheumatism is far the commonest cause of disease of the aortic 
valves, whether there is aortic incompetence alone or aortic incom- 
petence combined with stenosis. Pure aortic stenosis occurs less often 
than either of these two and is relatively rare in the rheumatic cases. 
Often when there is rheumatic aortic incompetence there is mitral 
stenosis as well; but, even if these are excluded, rheumatism is still the 
most common cause of aortic incompetence. It is true that in nearly all 
rheumatic cases the mitral valve has been affected and the necropsy 
will show some degree of old rheumatic thickening of the valve segments, 
but this cannot be detected at the bedside, and the clinical diagnosis of 
pure aortic disease does not justify the conclusion that the condition is 
syphilitic in origin. 

Syphilis is the second most important cause, and the valvular lesion 
produced is always aortic regurgitation, aortic stenosis being never due 
to syphilis alone; further, when in such a case the presence of a thrill 
suggests the possibility of stenosis, an X-ray examination must be made 
to exclude dilatation of the aorta with a resultant relative stenosis. 
Less commonly the valvular disease is due to atheromatous changes 
grafted on to an old syphi litic lesion, and it is not rare for regurgitation 
due to syphilis (or sometimes to rheumatism) to be complicated by 
stenosis due to atheromatous changes. 
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Degenerative atheromatous change, often wkh culciheatlon. A the Degenerative 
third most common cause, but it L much common than the other a ( f^™ iatous 
two. This is the only form which causes aortic -temmh. or a: arm, 
rate a degree of stenosis sufficient to be recognized c::r:iculi> as often 
as regurgitation, and it frequently produces pure stenosis without 
appreciable regurgitation. 

Malignant endocarditis perhaps comes fourth, but the number of cases Malignant * 
due to this cause depends \erv much on where the cases are collected; en ^ fCur ^ tis 
for example, it is relatively common in hospital in-pa tier- N but less 
common among out-patients and in general practice. Malignant endo- 
carditis most often supervenes when there is existing rheumatic or 
congenital heart disease, but in the primary variety, when it attacks 
a heart that was previously healthy, the aortic v alves are special!} liable 
to be the seat of malignant endocarditis; congenital bicuspid aortic 
valves which previously have not given rise to signs or symptoms may 
suffer In the same way. 

There Is only one other group of much practical importance, the Congenital 
congenital cases. Coarctation of the aorta is much commoner than is iie f ects _ 
generally recognized and occurs m one of each .00 necropsies at Qorla 
hospital (see p. 217). The slighter cases in which there is not much 
development of the collateral circulation may come under observation 
as apparent aortic stenosis — in fact there is stenosis of the aorta but 
not of the aortic valves, and there is not the resultant disturbance of 
the cerebral circulation, because one or both carotid arteries leave the 
aorta on the proximal side of the stenosis. True congenital stenosis of the 
valve is much rarer than coarctation and is generally subaortic. 

Congenital bicuspid aortic valves must also be considered; these again Congenital 
are fairly common, being found In nearly one of each 300 hospital aortic* yalves 
necropsies. About three-quarters of the cases prove fatal from other 
diseases, the congenital abnormality having been without effect, but in 
the remaining quarter the congenital bicuspid valves have been the seat 
of other pathological processes and the patient has died of heart disease. 

Galfavardin described a type of aortic stenosis In young subjects Rarer types 
which Is not rheumatic in origin; he attributed it to subacute or chronic ° st g^is 
endocarditis of unknown cause, but it seems possible that many of his 
cases were really of congenital origin. Before discussing these rarer 
types certain statistics about the frequency of the more common 
varieties will be considered. 

(2) — Frequency of Types 

It is difficult to give accurate statistics of the relative frequency of the Sources of 
different types of valvular disease. Cowan and Ritchie on some extensive 
Scottish figures found five cases of mitral for each two of aortic disease, 
but this rather under-estimates the frequency with which the aortic 
valves are involved. The greater liability of males to suffer from Sex tutelage 
diseases of the aortic valves is well shown in their figures, the numbers 
being almost equal for the mitral valve (1,091 to 1,064) but more than 
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n*,e times as great in men as in women for the aortic valves (676 to 129). 
As regards age. 60 per cent of the aortic cases, but less than 40 per cent 
of the mitral cases, occurred after forty years of age. 

Two recent series have been selected for discussion because they were 
collected from very different sources and yet show a reasonable measure 
of agreement in the type of valvular disease likely to be found. In 
Cabot's series, based on 4,000 consecutive necropsies at the Massa- 
chusetts General Hospital, about 1,500 showed some cardiovascular 
lesion, but of these less than 300 (18 per cent) showed any valvular 
disease: in Grant's series, based on 1,000 army pensioners with heart 
disease, 857 had valv ular disease of the heart, this much higher incidence 
depending on the high proportion of young adults in whom valvular 
disease is more and pure myocardial disease is less common. In so far 
as these series agree they are of great value owing to the large numbers, 
the care with which they were studied, and the different sources 
from which they were collected. In Cabot’s series 42 per cent of 
those with valvular disease had mitral disease alone, 24 per cent 
combined lesions, and 34 per cent aortic disease alone; the corresponding 
figures in Grant's series were 28, 22, and 50 per cent, the number with 
aortic disease being higher than in Cabot’s series, and indeed higher 
than usual, because so many young patients with obvious mitral 
stenosis would have been excluded from the army. The relative incidence 
of the rheumatic and syphilitic cases agrees very closely, the latter 
forming 18 and 22 per cent of the total, which is rather surprising 
considering the different methods of selection. 

The cases with mitral stenosis alone need not be considered further, 
and they have been omitted from Table I. It is agreed that disease of the 
aortic vah es is generally due to rheumatism or syphilis, but the relative 
importance of these two conditions is very differently estimated- In 
some series (Allan; Hubert) most of the cases have been considered 
syphilitic, whereas in others (Russell Wells) nearly all under forty have 
been said to be rheumatic. In a series I collected, consisting of 296 cases 
with disease of the aortic valves, acute rheumatism accounted for four 
out of each slx (two- thirds), syphilis for rather more than one in six, 
and atheroma and all other causes for less than one in each six. A less 
personal view may be obtained by comparing these series of Cabot, 
Giant, and Campbell, and the result is shown in Table I. 

In the largest group (more than a third of all the cases) both the mitral 
and aortic valves were affected. The second largest group (almost exactly 
one-third) contained those w T ith pure aortic disease of rheumatic origin, 
the proportion with stenosis being differently estimated, because 
Grant's series automatically excluded the most severe cases of rheum- 
atism in the young, in whom stenosis is most likely to follow, and 
Cabot’s post-mortem series revealed stenosis in several cases in which 
it was not diagnosed clinically. The third largest group (less than a 
third) was of syphilitic aortic regurgitation. The general conclusion 
from these three series is that aortic disease may reasonably be classified 
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in three groups: (1) rheumatic aortic incompetence 4 with or without 
stenosis) with mitral stenosis; (2) rheumatic aortic incompetence ivdth 
or without stenosis) without mitral stenosis; and i3) *Aphi;i:ie aortic 
regurgitation. The first is the most frequent and the last in m\ experi- 
ence at any rate, a good deal the least frequent. 


TABLE I. — The Aetiology of Disease of the Aortic Vahes 
(expressed as percentages) 


Pathogeny 


Nature of 
Lesions 


Cabot 


Grant 


Camp- Com- 

BELL BINED* 


Rheumatism Aortic incompetence, 41 

with, or without sten- 
osis, with mitral sten- 
osis 

Rheumatism Aortic stenosis and 19 

incompetence 

Rheumatism Aortic incompetence 9 

alone 

Syphilis Aortic incompetence 31 

Atheroma Aortic stenosis and, or 

incompetence 

Various Aortic stenosis and or 

incompetence 


31 41 3S 

9 12 13 

1 31 

30 14 IS | 

30 19 27 

7 

7 


Total number of cases - - 155 857 296 1308 

* No additional weight is given to Grant's larger numbers because the method of 
selection makes them less characteristic of ordinary medical practice. 


(3) — Sex and Age Incidence 

The age and sex incidence vary so much in the different groups that 
the age and to a lesser extent the sex often help in the diagnosis of the 
probable aetiological factor. 

In the rheumatic group of my series there were equal numbers of men Rheumatic 
and women, but they were differently distributed; in those without mitral % mu P 
stenosis there were twice as many men as women, in those with 
mitral stenosis three women for every two men (see Table II). Taking 
these rheumatic cases as a whole, it can be said roughly that, of each six, 
three had aortic incompetence and mitral stenosis, the fourth bad 
aortic stenosis as well, and the fifth and sixth were clinically without 
mitral disease, one having aortic incompetence alone and the other 
aortic stenosis and incompetence. In contrast with these figures the 
incidence of aortic disease was much higher in men in the other two 
groups. In the syphilitic group three-quarters were men and only one- Syphilitic 
quarter women, and many authorities have found an even greater male 
preponderance. In the atheromatous group there were seventeen men Atheromatous 
and only three women. w 
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TABLE II. — Type of Rheumatic Valvular Disease and Sex Incidence 

Males Females Total 


Aortic incompetence and stenosis with 

9 

26 

35 

-mitral 




Aortic incompetence 1 stenosis 

37 

52 

89 

Aortic stenosis and incompetence* 

24 

10 

34 

Aortic incompetence alone 

27 

15 

42 

Aortic and mitral waives - - 

46 

78 

124 

Aortic ah es only - - 

51 

25 

76 

Total - - - - 

97 

103 

200 


s ' Five cases with aortic stenosis did not show any evidence of aortic incompetence 
while under observation. 


It is easy xo suggest possible reasons for a preponderance of men in 
the older age groups, such as a higher infection rate for syphilis, and 
a higher incidence of physical strain and heavy manual work making 



Fig. 44, — Age incidence of three main types of aortic disease. The curve to the left 
represents cases of rheumatic aortic disease (excluding those in whom mitral 
stenosis was the main feature). The middle (interrupted) curve represents syphilitic 
aortic disease; after 40 years of age this becomes a more common cause than 
rheumatic disease, which is the main aetiological factor before this. The curve to 
the right represents atheromatous aortic disease and shows that it is a fairly 
important cause between 50 and 80 years of age 

the aorta more prone to disease; but it is hard to suggest any reason why 
the aortic valves of a boy who has not yet started serious competitive 
sport at school should be more liable to damage by the rheumatic 
infection than those of a girl. 

Age incidence The age incidence is very different in the three main groups and is of 
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practical Importance. Of those with syphilis nearly SO per cent were in syphilitic 
between forty and sixty, without any age difference in the se\e^: of 
the atheromatous more than 90 per cent were o\er fifty. On the other 
hand, 90 per cent of the rheumatic cases were between ten and f fly . 

The aetlologlcal factors are well shown In Figure 44: nearly ail tho^e 
under forty were rheumatic, whereas after fifty syphilis was the re- 
sponsible factor twice as often as rheumatism, atheroma occupying an 
intermediate position. 

With rheumatic cases the incidence was more e\enly spread from ten 
to forty-five, but there was a group of men with aortic stenosis between 
forty-five and fifty-five. 

Figure 45 contrasts the age Incidence of rheumatic aortic incompetence In rheumatic 
with rheumatic aortic stenosis and incompetence: both curves have a 



AGE IN YEARS 


Fig. 45. — Age incidence of rheumatic aortic incompetence and stenosis contrasted 
with age incidence of rheumatic aortic incompetence without stenosis. When 
stenosis is present, the curve is displaced about live years to the right. The right- 
hand scale is the number of cases with aortic stenosis; the left-hand scale the 
number without stenosis. For this figure the presence or absence of mitral stenosis 
has been disregarded {Guy's Hospital Reports , 1933) 

similar shape. It has been suggested that aortic stenosis Is rare in the 
young and much more common In the elderly, but these curves make It 
quite certain that aortic stenosis does not represent a much later stage 
of rheumatic disease than aortic incompetence. The curve for stenosis 
is shifted about five years to the right, and this period may represent 
the usual time taken for stenosis to develop. In my experience the degree 
of aortic stenosis present in a rheumatic case is generally not sufficient 
to be of great Importance in Itself (i.e. by the effect It produces at the 
valve) but is indirectly of Importance as Indicating in all probability 
a severe attack of rheumatic carditis In the past. 

3.— MORBID ANATOMY AND BACTERIOLOGY 

The morbid anatomy of the various aetiological groups must be con- 
sidered separately, but aortic regurgitation and stenosis may generally 
be considered together. 
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$ 1 ) — Rheumatic Group 

ia) Morbid Anatomy 

The earl\ stages of rheumatic endocarditis can be seen post mortem 
in patients who die during a Erst attack of acute rheumatism. There is a 
line of small nodular swellings just within the free margin of the val\e 
segment with, some roughening and thickening and loss of transparency 
of" the neighbouring parts of the valve. At this stage there would not be 
i: ny clinical signs of developed disease of the valves, though there may 
be mitral regurgitation from stretching of the ring. Carey Coombs < 1 924) 
found the mitral valve affected in every case, the aortic in half, the 
tricuspid in one-third, and the pulmonary practically never; but often 
the disease of the mitral valve may be insufficient to produce signs or 
sxmptoms, and clinically the case may be one of pure aortic disease. 
For details of this early stage see pages 238 and 243. 

It is important to emphasize that when there has been endocarditis 
there has also nearly always been rheumatic infection of the muscle, 
and that the after-effects of this are generally much more important. 
The characteristic lesion, which also occurs in the synovial membranes 
and elsewhere, is the submiliary nodule. There is a fibrinous matrix 
surrounded by large cells which are often elongated and fusiform and 
have several nuclei, and by fibroblasts, plasma cells, and lymphocytes. 
These nodules are generally near the arterioles and thrust aside the 
muscle-cells, which thus become damaged as the nodule is replaced by 
fibrous tissue. They are specially common in the left ventricle. 

Later, especially if there are repeated recurrent attacks, as is un- 
fortunately so common in juvenile rheumatism, the thickening of the 
whole \ahe increases, and the cusps become united and contracted with 
the production of stenosis. In the mitral valve this usually becomes the 
most important feature; but owing to the different size and shape of 
the \alve cusps in the aortic valve the stenosis, which is often present, 
most commonly does not reach such a stage as to be of clinical import- 
ance; in some cases, however, it may become extreme. 

The narrowing may be brought about by thickened adherent and 
calcified cusps making a diaphragm that projects into the lumen, or by 
a combination of this and contraction of the aortic ring. Calcification 
is by no means uncommon in the older patients, though it is not so 
common as in the atheromatous cases. 

(b) Bacteriology 

The exact part played by the streptococcus or by the streptodiplococcus 
of Poynton and Paine is not yet clearly established, and there is much 
clinical evidence that some constitutional factor is also of importance. 
Exceptionally the pneumococcus or gonococcus may produce a similar 
simple endocarditis, but this is so rare as to be of little practical import- 
ance. It is not common for them to produce valvular disease of any sort. 
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(2) — Syphilitic Group 

The underlying lesion in every syphilitic case is syphilitic aortitis; this A/Arh 
is specially liable to affect the first part of the aorta, where the blood 
discharged from the left ventricle impinges on the aortic wall. The 
process is therefore prone to spread to the aortic valves. The morbid 
changes in the wall of the aorta have been described in the article 
Aneurysm and need not be repeated (see Voh I, p. 506). In every case 
of syphilitic aortic regurgi- 

The final stage of a process Rq ^ ._ Syphnitk aortitis and syphilitic disease 

with localized necrotic 0 f t ^ e aort i c valves producing aortic regurgita- 

changes, and there is so tion. The destructive nature of the valve lesion, 

much destruction that the an d the sharp line of demarcation between the 

of the- rnsm nn near healthy aorta and the patch of syphilitic aortitis 

edges ot the cusps appear affecting the first of the aona , are we ]l 

contracted and distorted shown 

and almost as If they had 

been worn away. This is well shown in Fig. 46, which also demon- 
strates the sharp line of demarcation between the healthy aorta and 
the patch of syphilitic aortitis. Aortic stenosis never develops from 
the syphilitic process alone, although sometimes atheromatous changes 
superimposed on an old aortitis may lead to this; nor is the mitral 
valve affected. 

(3) — Atheromatous Group 

Although atheroma is distributed throughout the course of the aorta Site 
more evenly than aortitis. It often affects the first part and the aortic 
valves; thus in elderly patients, especially in those over sixty, it is an 
important caufe of stenosis and regurgitation. As atheroma is primarily 
a disease of the intima, the degenerative changes in the elastic and vessel mmiis 


Fig. 46. — Syphilitic aortitis and syphilitic disease 
of the aortic valves producing aortic regurgita- 
tion. The destructive nature of the valve lesion, 
and the sharp line of demarcation between the 
healthy aorta and the patch of syphilitic aortitis 
affecting the first part of the aona, are well 
shown 
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neuter Lyers cf the media generally following later, there is not the 
*a.ne degree of destruction of the valve cusps, and very free regurgita- 
tion is much less likely to be found than in the syphilitic cases. More 
often there is stenosis, sometimes of a high degree, and here it is not 
due to fibrotic narrowing of the aortic ring, but to thickening and 
adherence of the valve cusps which have become hardened by the 
deposition of calcareous matter with the production of a rigid shelf 
projecting into the aortic opening. This picture may be present in 
an extreme form without much atheroma of the aorta (see Fig. 47); 

the appearance then is 
that of a valvular lesion 
resulting from malignant 
endocarditis with subse- 
quent healing and fibrosis 
and calcification, but 
there is nothing in the 
patient's history to corre- 
spond with this sequence 
of events, and usually the 
onset of symptoms has 
been quite insidious. 

Calcification is present 
in a large number of the 
cases of high-grade aortic 
stenosis, and the views 
here quoted are largely 
based on four recently 
published series of such 
cases — namely, Cabot; 
Christian; Gibbs; and 
Margolis, Ziellesson, and 
Barnes. It probably 
follows on ischaemia due 
to inflammatory or atheromatous changes in the arterioles of the 
aortic ring, leading to endarteritis of the nutrient arteries of the valve 
cusps. The changes are generally confined to the valve ring and its 
extensions into the commissures, the cusps, and sometimes the anterior 
mitral leaflet. In the atheromatous cases calcification nearly always 
play s an important part but it is only present in about half the rheumatic 
cases. Sometimes the opening has been reduced to a very narrow point 
hardly larger than the mouths of the coronary arteries, and it is surprising 
how the circulation has been carried on for so long. 



Fro. 4 7 . — High-grade stenosis of the aortic valve with 
extensive fibrosis and nodular calcification. From 
a patient who died suddenly at the age of 48; he 
had no symptoms until two years before his death, 
when mild anginal pain developed. This type of 
change is fairly common in men of about 40 to 
50 years of age (see p. 349 J 


(4) — Malignant Endocarditis 

When organisms succeed in lodging on the valves, an extremely serious 
condition follows. It is specially liable to happen when the valves are 
already diseased from old rheumatic endocarditis and also, less fre- 
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quently, when there are congenital abnormalities of the vuhe>: hat 
sometimes this pathological process starts in vuhe^ that w ere premia ash 
healthy. One \ery curious fact is the liability of congenital bicuspid 
vahes to be affected. 

The appearance is very characteristic. Instead of the small vegetation^ Appearance 
seen on the valves in simple endocarditis there mav be lame masses 
the size of a mulberry, of irregular shape and consistence, pans being 
recent fibrinous deposits and parts being already organized. The 
vegetations may spread over the endocardium as well as over the vahes. 
but this takes place mainly on the walls of the auricle. As well as the 
large irregular vegetations (which are constantly liable to break off and 
give rise to emboli) the valve cusps may disintegrate and break off in 
pieces or perforate. Even when the valves are broken away, the appear- 
ance is very different from syphilitic aortic regurgitation; the valve 
cusps are thickened but still recognizable as cusps from which a piece 
has been torn away, whereas in syphilitic regurgitation the valve is so 
thickened and puckered as to be almost unrecognizable and looks more 
as if it has been worn away. 

(5) — Congenital Group 

The two types of congenital heart disease which are important here 
are bicuspid aortic valves and subaortic stenosis. Bicuspid aortic valves Bicuspid 
very rarely become incompetent merely because of their number, but aorUc yaives 
they are unduly liable to become the seat of malignant endocarditis or 
of atheromatous disease at an unusually early age. In congenital sub- Subaortic 
aortic stenosis the constriction is caused by a fibrous ring below the valve srenasis 
which is a persistent remnant of the bulbus cordis. Coarctation of the 
aorta is discussed elsewhere (see p. 217) and need only be mentioned 
here because the slighter cases may come under observation as apparent 
aortic stenosis. 


4.— CLINICAL PICTURE 

(1) — Aortic Regurgitation 

The clinical picture of advanced aortic regurgitation is one of the most 
characteristic in medicine. As the patient enters the room, the throbbing 
pulsation of the carotid arteries may be visible in the neck, and a finger 
on the wrist may at once detect the characteristic pulse. Corrigan (1832) Puke 
described the features of this pulse, especially the sudden drop without 
any sustained plateau, and compared it with the water-hammer, a toy 
then in vogue In which water enclosed in an exhausted tube fell with 
a thud from end to end at each turn of the tube. In addition there Is 
often pallor, and capillary pulsation may be detected (see p. 350). 

The patient may complain of palpitation, the forcible pulsation Symptoms 
making him unduly aware of his heart-beat, or of giddiness and faintness 
due to the sudden fall of pressure during diastole; and these are the 
only symptoms which can be attributed directly to the incompetence of 
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the \ai\es. More often, however, palpitation, giddiness, or faintness does 
no i point to organic heart disease, dyspnoea being the main complaint 
of those with this condition. 

In some younger patients medical advice is sought on account of the 
rheumatic infection, and the aortic disease is first suspected from the 
physical signs. In a larger number the active process has ceased and 
the sy mptoms are due to the residual heart disease. Not only is dyspnoea 
the main complaint in this group, but the degree of dyspnoea and the 
response to an exercise-tolerance test, or, better still, the amount of work 
which can be undertaken without the production of undue dyspnoea, 
will as a rule form the best guide to the prognosis and treatment. Or 
the patient may be in a later stage with signs of congestive heart failure, 
with paroxysmal dyspnoea, or with angina pectoris; the presence of 
aortic disease has then ceased to dominate the picture and the course, 
prognosis, and treatment are discussed under Angina Pectoris, Vol. 1, 
p. 556, and Heart Failure, p. 376. 

The possible symptomatology therefore covers almost the whole field 
of cardiology. Often the aortic disease is detected only by physical 
examination, though it may have been suspected: sometimes there will 
be the complete clinical picture of free regurgitation and the diagnosis 
may be made at sight. 

The majority of patients seen fall into the middle stage of the disease, 
with more or less compensated valvular disease, the stage of infection 
passed, and that of heart failure not yet reached. The pulse pressure 
and the size of the heart are- perhaps the two most useful physical signs 
in estimating the patient’s condition; the symptoms and exercise- 
tolerance have already been mentioned in this connexion. The size of 
the heart is most important, because the pressure measures only the 
degree of regurgitation through the valve, whereas the size of the heart 
roughly measures both this and the amount of myocardial damage as 
well. 

A record of the pulse pressure (see Yol. II, p. 507) is useful, because 
clearly if it is less than 50 the degree of regurgitation cannot be very 
great and alone is not of great importance, whereas a pulse pressure 
above 100 mm. Hg adds considerably to the work of the heart. It also 
serves as an exact measure in helping to decide some years later if there 
has been any further progress of the valvular leak. The exact amount of 
blood regurgitated is not known; hut observations in cases of arterio- 
venous aneurysm suggest that it may be as much as half of the total 
amount expelled by each systole, and this would mean that the work of 
the heart was doubled. 

The aetiological groups show well marked differences. In regurgitation 
due to syphilis the average diastolic pressure is about 60 and the average 
pulse pressure more than 100 mm. Hg; it was between 70 and 110 in 
two-thirds of the cases in my series. In the rheumatic cases the 
diastolic and pulse pressures are on the average about equal, and 
therefore half the systolic pressure, i.e. about 140/70 instead of 120/80. 
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The atheromatous cases occupy an intermediate position; in them Atheromatous 
stenosis is often the most important effect of the valvular disease, but 
when it is not the pulse pressure is about SO; these are averages made 
o i course from very diverse figures. The average diastolic pressure is 
higher in this group, being 
about 90, because there 
has often been an increase 
of blood-pressure quite 
apart from the \alvular 
disease. 

The size of the heart is, 
after the symptoms, the 
most important single 
measure of the patient's 
state, and radioscopy is 
valuable not only for its 
more precise measure- 
ments but because it 
provides another exact 
standard of comparison 
for future years. If the 
enlargement is only slight 
the outlook is generally 
good and a fairly active 
life may be allowed; if 
the enlargement is great a 
more invalid life is gener- 
ally indicated, though 
sometimes a patient with 
an enormous heart will 
manage sedentary work 
for many years; with 
moderate enlargement It 

is more difficult to decide; this subject is discussed In more detail on 
page 347. 

The characteristic enlargement is to the left, and the apex of the heart 
is broadened by the hypertrophy of the left ventricle (see Fig. 48). 

(2) — Aortic Stenosis 

The full picture of aortic stenosis is met with less frequently. Pallor, 
faintness, syncopal attacks, or angina pectoris may suggest the possi- 
bility, although only a small proportion of patients with any of these 
complaints have aortic stenosis. The pulse is the most characteristic Pulse 
feature, the slow” rise and the sustained plateau being more important 
than the small volume, for of this there are many other causes. The pulse Pulse 
pressure may be very small, e.g. the systolic pressure may be 100 and the P ressure 
diastolic pressure 80 mm. Hg, and then there are likely to be symptoms 



Fig. 43. — Teleradiograph of heart from a man 
aged 48 with syphilitic aortic regurgitation and 
paroxysmal nocturnal dyspnoea. There L much 
enlargement of the left ventricle, shown both in 
the Increase of the transverse diameter of the 
heart and in the broadening of the left ventricle. 
The aorta shows some general dilatation, hut 
no aneurysm 
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of cerebral anaemia. In pure aortic stenosis the characteristic enlarge- 
ment of the left ventricle is less (see Fig. 49). 

The aetiological groups differ again in this feature: in the rheumatic 
cases pure aortic stenosis is rare and when it is found the pulse pressure 
is low: but when there is aortic incompetence the signs of stenosis often 
make little difference to the blood-pressure. Rheumatic aortic stenosis 

does not usually progress 
far enough to prevent free 
regurgitation, and often 
an obvious water-hammer 
pulse is present with signs 
of stenosis and incom- 
petence. In the athero- 
matous group the average 
pulse pressure was just 
above 50 in my cases 
when there was aortic 
stenosis, showing that the 
stenosis is not as a rule of 
a very high grade, but in 
many patients the stenosis 
had progressed far enough 
to lead to a very low pulse 
pressure with symptoms 
of cerebral anaemia or 
actual syncopal attacks as 
an important part of the 
picture. 

In the minority of patients 
with this classical picture 
the aortic stenosis is speci- 
ally important. In the 
majority, i.e. those who 
do not show this picture, 
the signs of aortic stenosis 
will be found on physical 
examination (see p. 352), and, especially with rheumatism, there will be 
aortic regurgitation also, masking many of the signs and symptoms. 
It has been said that aortic stenosis is the least serious form of 
valvular disease. This old-fashioned view depends on a ready diagnosis 
of stenosis from a systolic murmur without a thrill. Often in a rheumatic 
case with regurgitation and a systolic murmur without a thrill, post- 
mortem examination confirms a diagnosis of some degree of aortic 
stenosis, but it is of low grade and generally of little significance. 

When there is a thrill, even if the associated regurgitation prevents the 
development of the characteristic pulse of stenosis, there is usually a 
higher and clinically important degree of stenosis. In younger rheumatic 



Fic.49.-— Teieradiograph from man aged 50 with 
aortic stenosis and slight incompetence and 
anginal pain. The heart is enlarged to the left, 
but to a much smaller extent than in most cases 
of aortic regurgitation. The curve easily seen in 
the aorta is due to degenerative atheromatous 
changes, although the prominence to the right 
of the first part of the aorta alone might suggest 
s>philitie aortitis 



S. KEY 652] 


AORTIC VALVE DIEASES 


343 


patients it generally means a severe infection in the na-i and other 
things being equal, a greater degree of rmoca: do; dum.ge. In the 
middle-aged and elderly it is general]} due to pure uthero^der: *■ r 

sometimes to sclerosis and calcification developing in an old rheumatic 
lesion: the presence of stenosis then raises special dangers. 

(3) — Angina Pectoris and Syncopal Attacks 

These two conditions must have a special place in the clinical picture of 
aortic valvular disease. One of the dangers referred to is the inv o:\ener, t 
of the mouths of the coronary arteries In the sclerotic proce-s s„ giving 
rise to attacks of angina pectoris. The occurrence of angina pectoris and i,therJ 
syncopal attacks and their important bearing on the course and prognosis 
are dealt with in a separate section t see p. 349 1. Although patients 
with free aortic regurgitation often feel faint and dizzy, fainting attacks 
with loss of consciousness are little if at all more frequent with them 
than with those without heart disease; when thev do occur the) are not 
of special significance, and reference here is only to the attacks in which 
consciousness is lost absolutely suddenly. 

(4) — The Rhythm of the Heart 

Fibrillation does not occur with aortic disease nearly so often as with Fibrillation 
mitral stenosis; but, as aortic and mitral disease are often combined. 



Fig. 50. — Electrocardiogram showing the common type of bundle-branch block 
affecting the left branch of A-V bundle; from a man aged 68 with rheumatic 
aortic stenosis and Incompetence. This is an unusual combination of rhythm, as 
auricular fibrillation and complete heart-block are present as well as the left 
bundle-branch block 


about one quarter of all cases of rheumatic aortic disease have auricular 
fibrillation ; with pure aortic regurgitation (rheumatic), fibrillation is less 
frequent but is found in about 5 to 10 per cent of cases. With other 
aetiological types fibrillation is much less common, though it some- 
times occurs In the atherosclerotic group. Extrasystoles are often found 



344 


HEART DISEASES 


[VOL. VI 


Parrtxx smal 
tachycardia 

Heart-block 


Burdk- 

branch 

block 


Character- 
istics of 
electro- 
cardiograms 


(15 per cent) but are not generally of much importance, except that in 
borne of the younger patients they may represent a recurrent rheumatic 
infection. Paroxysmal tachycardia is not rare. 

More important is the association between aortic disease and heart- 
block. Complete heart-block is present in only a small proportion of 
the subjects of aortic disease, for it is not a very common condition ; 
but looked at from the other point of view nearly one quarter of all 
those with heart-block have rheumatic or syphilitic disease, generally 
of the aortic valves. 

About one-third of the cases of bundle-branch block are similarly 
associated with aortic disease — the greater number with rheumatic 
aortic stenosis, the smaller number with syphilitic aortic regurgitation. 
The bundle-branch block is nearly always of the common type affecting 
the left branch of the A-Y bundle (see Fig. 50). 

(5) — Electrocardiographic Changes 

In addition to the heart rhythm the changes in ventricular preponder- 
ance and in the T-wa\es are of interest. Left ventricular preponderance 



Fig. 51. — Electrocardiogram showing left ventricular preponderance with sharply 
inverted T-vva\es in leads I and II. From a man aged 67, with atheromatous 
aortic stenosis and incompetence and angina pectoris 


with some inversion of T in lead I, alone or in lead II as well, is the 
common finding, but is only present in a proportion of cases (see Fig. 51). 
High-grade aortic stenosis is specially often associated with this picture 
with sharp-pointed inversion, of the T-waves, sometimes even in all 
three leads. Some American series have been published showing that 
deep inversion of the T-waves is an unfavourable prognostic sign; no 
doubt this is true statistically, but in my experience there is too much 
variation for it to be a very useful practical point. 

The electrocardiographic findings were carefully considered in my 
series, and 200 cases with aortic disease were available from this point 
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of view. Of those with pure aortic disease, whatever the aetiology, 
inversion of T L alone or with. T 2 also, was found in nearly half i see 
Fig. 51j. and left ventricular preponderance was prevent in more than 
half; and, as might be expected, right preponderance was hard;} ever 
found. Among the rheumatic and syphilitic patients curves of unusually 
high voltage are not uncommon, and curves of low voltage are rarely 
found; among the atheromatous patients both these varieties occur 
frequently. An analysis of these electrocardiographic undines is given 
in Tables III. and IV. 


TABLE HI. — Percentage of Cases showing Ventricular Preponderance 
in the Electrocardiogram 



Rheumatic 

Syphilitic 

Aetiology 

A ?yt 1C Aortic 

AND 

Mitral only 

and 

Atheromatous 

Right preponderance 

12 2 

1 

Normal - 

65 47 

41 

Left preponderance 

23 51 

58 

TABLE IV. — Percentage of Cases showing Inversion of the T-Wa\e 


Rheumatic 

Syphilitic 

Aetiology 

A ° R 2 C Aortic 
Mitral only 

AND 

Atheromatous 

Inverted T 1 - 

- 7 22 

19 

Inverted T 1 and 2 

3 12 

18 

Inverted T 2 and 3 

5 7 

7 

Normal - 

- 85 59 

56 


(6) — Coarctation of the Aorta 

This condition is dealt with on page 217, and also under the title Types 
Arterial Disease and Degeneration, Vol. II, p. 62. 


5.-COURSE AND PROGNOSIS 


Contrary to the views expressed in many books it Is impossible to give 
a prognosis of aortic regurgitation or stenosis as such. If regurgitation Relation of 
is due to malignant endocarditis affecting the aortic valve, the patient 
is not likely to live more than a year, and the period may be much 
shorter. If aortic regurgitation is due to syphilis, and if there are already 
symptoms of cardiac embarrassment, the average duration of life is no 
more than two years; if there are few cardiac symptoms and the 
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diagnosis has been made early, life may be prolonged for xen years. 
If regurgitation is due to atheroma, the patient is probably older, and 
apart from grave cardiac symptoms the prognosis must be made on a 
careful consideration of the state of his arteries elsewhere, especially in 
the brain, and of the state of his kidneys as well as of his heart. If 
regurgitation is due to rheumatism, the prognosis is much better; some 
patients may II\e and work for fort} years, and perhaps the average 
duration of life is o\er twenty years, but there are often present other 
features indicating a less favourable prognosis. 

From the morbid changes which underlie aortic disease it is evident 
that there are two groups of patients in whom the possibility of a 
rapid downhill course must be specially borne in mind. Free aortic 
regurgitation, especially if sy philitic, is associated with a high degree 
of hypertrophy and dilatation of the left ventricle, and therefore sooner 
or later the patient will suffer from increasing dyspnoea with the risk of 
congestive heart failure or of paroxysmal nocturnal dyspnoea. 

The second group consists of those with anginal pain; the proximity 
of the aortic valves to the orifices of the coronary arteries makes it easy 
for the same pathological process to affect both, and therefore angina 
pectoris is a common association: indeed aortic stenosis is the most 
likely finding if a young patient under thirty-five complains of true 
angina. The frequent association of aortic regurgitation and syphilitic 
aortitis is another common cause of cardiac pain in these patients. 

The cause of the aortic disease is therefore the most decisive factor 
in the prognosis, and the three main groups must be considered 
separately. 

(1) — Rheumatic Group 

The first question is whether there is active rheumatic carditis or 
vv hether the patient is suffering from the after-effects of such an infection 
— a scarred valve with regurgitation or stenosis and a damaged myo- 
cardium. Apart from pains in the joints or chorea, the heart-rate and 
the temperature are the main guides, and it is often wise to have these 
charted night and morning for a week or two. If the mother can be 
trusted, her record is most likely to av oid the confusion with nervous 
tachycardia. A single observation of a temperature of 100“ F. in a 
nervous child at out-patients is no conclusive evidence of infection, 
though it needs investigation. The sedimentation-rate or the pulse-rate 
taken during sleep vvill often help in doubtful cases. The presence of 
active rheumatism indicates the treatment, the type of valvular disease 
present being for the moment of little importance. 

In the absence of active rheumatism the two most important points 
are to take all possible steps to prevent further recurrence and to 
assess the degree of damage to the heart so as to regulate the patient" s 
activity in the way that will be best for his future. Taking a long view 
it is nearly as important to prevent too little activity or even a prolonged 
kfe of invalidism as it is to prevent the patient from doing too much. 
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The sex and social status of the patient and the temperament of the 
parents must be taken into account in giving this advice. 

In my experience a rheumatic child who develops a good colour and General 
puts on weight has thrown off the greatest danger of another attack of a 0 f P ^[§ nce 
rheumatism. A child who remains thin and pale, not necessarily anaemic, 
is still in danger of a relapse and must be treated with special care even 
if he is not actually suffering from subacute rheumatism. Only too 
frequently a patient with well-developed valvular disease denies any 
rheumatic history but readily admits a long period of treatment for 
"anaemia and debility". The idea that subacute rheumatism is less 
serious than rheumatic fever is dangerous. With considerable experience 
of a particular child and of its relatively slight liability to rheumatic 
carditis it may sometimes be justifiable to treat a minor relapse lightly, 
provided that the child is carefully watched: but a first attack of even 
the mildest rheumatism must be regarded as a serious disease. (See also 
p. 248 and Rheumatic Infection, Acute.) 

With these considerations in \ iew it is difficult to speak of the course 
and prognosis of a particular case of aortic disease in a child, because 
the chance of further damage is the outstanding factor. As he approaches 
and passes the age of twenty, however, the chance of recurrent attacks 
and of fresh injury to the heart diminishes, though it is many years 
before it disappears. 

In assessing the patient's condition and the damage already done. Significance 
the size of the heart is much the most valuable single point. To my °[ e ^ 
mind the importance of the extra work induced by aortic regurgitation 
(though this may certainly be considerable) has been exaggerated and 
the degree of hypertrophy caused by this alone is not extreme. The size 
of the heart is more important, because it is a rough measure of the 
amount of myocardial damage. For instance, one man has attended 
the Heart Hospital from time to time for nearly thirty years with signs 
of free aortic regurgitation, a loud aortic diastolic murmur, capillary 
pulsation, and a wide pulse pressure. He has throughout led a normal 
easy life and earned his living in a sedentary occupation, and even now 
his heart is little if at all enlarged. This presumably represents an attack 
which fell heavily on the aortic valve and unusually lightly on the 
myocardium, so that the healthy heart muscle has been able to deal 
easily with the additional work caused by the aortic regurgitation. 

When the cardiac enlargement is only slight, the outlook is often 
extremely good and, if heavy manual work is avoided, may remain so for 
twenty or thirty years. If there is greater enlargement of the heart, more 
care will be needed in the choice of an occupation and in the amount 
of exercise taken, but still the outlook often remains good for many 
years. When the heart is greatly enlarged, the capacity for work and the 
expected duration of life are both much reduced. In the past too 
much attention has been paid to the mere presence of aortic disease 
and too little to the condition of the heart as a whole. 

Finally, if congestive failure has begun to appear with or without 
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auricular fibrillation. or in an older patient if there is angina pectoris 
r>r cardiac asthma, the last stage (though sometimes a relatively long 
iust stage) has beer, reached, and the course and prognosis will be 
guided by these considerations; the valvular disease present is no longer 
of the same significance. 

The t> pe of valvular disease is also of importance. Aortic regurgitation 
is the most frequent lesion, but in more than half the cases (see p. 333) 
mitral stenosis is also present and its signs and symptoms may pre- 
dominate. The coexistence of mitral stenosis makes the onset of 
auricular fibrillation a greater future risk, though this arrhythmia also 
occurs with pure aortic disease. 

Aortic stenosis in some degree often accompanies regurgitation, but in 
rheumatic patients, especial!} in the younger ones, it rarely reaches 
such a high degree as to produce the clinical picture of stenosis. In 
general it is true that any additional valvular lesion adds to the gravity 
of the prognosis, and this is true not only because of the added load so 
produced but also because it generally indicates that the original attack 
was more severe and probably that the myocardium has suffered greater 
damage. 

Generali} therefore rheumatic aortic stenosis is of serious significance 
in a young patient, its gravity being related to the size of the heart; 
but if all other signs and symptoms are favourable aortic stenosis is 
compatible with a good prognosis. In older rheumatic patients the 
original valvular changes have often been made worse by subsequent 
atheroma and calcification, and the course and prognosis are much the 
same as if they belonged 10 that group. 
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(2) — Syphilitic Group 

These cases can be divided into two main groups. In one the diagnosis 
has been made early, by a routine examination, because of a known 
syphilitic history or of palpitation or digestive symptoms. Here the 
lesion is really syphilitic aortitis with early involvement of a valve cusp, 
and with efficient treatment the patient may sometimes get on well for 
ten years. I think that 1 have seen one such early case of aortic regurgita- 
tion cured. In the other group the patient seeks advice for cardiac 
symptoms, most often angina, paroxysmal nocturnal dyspnoea, or 
congestive failure. The position is much more serious and the average 
duration of life is hardly more than two years, though some patients 
with slight angina or dyspnoea only may do well for five years or more. 
In all such cases the possibility of sudden death must be remembered; 
moreover, the disease may suddenly and without any apparent reason 
run a rapid downward course, with congestive failure or nocturnal 
dyspnoea. 

There is an apparent paradox about syphilitic aortic disease. Early 
diagnosis depends almost entirely on physical signs, and even a short 
faint diastolic murmur which reveals aortitis may be of immense import- 
ance; but at a later stage the symptoms quite overshadow’ the physical 
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signs, the degree of regurgitation or of dilatation of the aorta and e\en 
the size of the heart being unimportant compared with the symptoms in 
assessing the state of the patient. 

In uncomplicated aortic regurgitation without much cardiac enlarge-” Aortic 
ment the progress may often be fairly good even for fi\e or ten years. 
provided that work can be reduced and that treatment is adequate. 

Even anginal pain, so long as it is not very easily protoked. may be 
held in check by treatment. The dilatation of the aorta, which is nearly 
always present, is not very important; the association with aneurysm, 
also common, is discussed elsewhere (see VoL I, p. 515). 

If there is much dyspnoea, or enlargement of the heart, or a large Preseme of 
aneurysm, or if angina is easily provoked, the limitations called for will com P^atmu 
be more severe and the course of the disease is likely to he shorter. 

If congestive failure or paroxysmal nocturnal dyspnoea is present, the 
patient is in some danger, even in the near future, and unless complete 
rest relieves his symptoms quickly he will probably ha\e to live an 
invalid life. It is uncommon for such a patient who has had congestive 
failure to be capable of any but the easiest work again. 

(3) — Atheromatous Group 

In this variety aortic stenosis is more frequent than regurgitation. 

When the stenosis is slight and the pulse pressure not much reduced, 
or when there is regurgitation without much cardiac hypertrophy, the 
lesion is not in itself of serious significance. But the patients In this 
group are usually older, and their general condition must be considered 
in connexion with the course and prognosis. 

When congestive failure Is present and associated, as it usually is, with 
normal rhythm, the outlook is not good, though on the whole better 
than in the syphilitic cases; in the smaller number in which the failure 
has been provoked by auricular fibrillation the prognosis Is better. 

Angina pectoris is very common in this group, and it is certainly Angina 
more serious to have angina and aortic disease than angina alone. P ecmis 
Some patients, especially men about fifty, have well marked signs of 
high-grade aortic stenosis generally without any signs of incompetence, 
and they often have severe angina pectoris. Many of them have no 
history of past valvular disease, although sometimes perhaps it has 
resulted from atheromatous and calcareous changes In a valve that was 
only slightly damaged by previous rheumatism. This Is another group 
in which nothing except the lightest work must ever be undertaken. 

In deciding on this advice paroxysmal nocturnal dyspnoea should be 
given about the same significance as anginal pain. 

Sometimes In this group and more rarely in the others there is a Syncopal 
history of syncopal attacks. The loss of consciousness is absolutely atmeks 
sudden, so that the patient may even fall in the street, but It is of short 
duration and not as a rule followed by epileptiform convulsions. The 
mechanism of such attacks is not quite clear, but they are very liable 
to recur and to prove fatal. One man was seen at hospital and advised 
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to give up his work but refused to do so. He was found dead in the 
road one evening, ha\ing fallen off his bicycle; a friend had seen him 
passing in his usual health a few minutes before. The degree of lumpy 
calcification in the aortic \ alves, shown in Fig. 47, was extreme, although 
there was no past history of any infection. Again and again I have 
been surprised at the length to which the disease of the aortic valve 
has progressed before any symptoms have become manifest. 

Perhaps in this and the previous section, the gravity of the prognosis 
has been rather over-emphasized. Often the result is disappointing in 
spite of all that can be done; but this is not always so. One patient seen 
seven years ago with high-grade aortic stenosis and some regurgitation, 
and with frequent angina pectoris and paroxysms of tachycardia, was 
written for after four years. He had not left his room for two years 
owing to the frequency of his pain and paroxysms, but in spite of this, 
after a period of rest in hospital and progressive exercises to enable 
him to manage stairs again, he has been able to resume a normal 
quietlire, using trinitnn tablets whenever he has any pain. The condition 
of his heart is little if at all changed during the last seven years and he 
is able to lead a far more active life. 


6.— DIAGN OSIS 

It is not sufficient to make a diagnosis of aortic incompetence or 
stenosis- The prognosis is so different in the various aetiological groups 
that it is essential to consider also whether it is rheumatic, syphilitic, 
or atheromatous, or due to one of the rarer causes. In the absence of 
congestive failure, paroxysmal nocturnal dyspnoea, or angina, any one 
of which obviously places the patient in the last most serious stage of 
this progressive disease, the degree of dyspnoea, the extent of the regurgi- 
tation, and the size of the heart must be included in the diagnosis as the 
main factors in assessing the course, prognosis, and treatment. 

Aortic regurgitation can be diagnosed whenever there is a diastolic 
murmur best heard in the aortic area. This always indicates regurgita- 
tion, and is sufficient by itself to justify the diagnosis, the presence of 
a water-hammer pulse and of capillary pulsation showing a greater 
degree of regurgitation. These two signs are not the best evidence of 
the presence of aortic regurgitation, though together they may be 
almost conclusive. Capillary pulsation occurs whenever the vascular 
bed is widely opened, e.g. normally after exercise on a hot day; the 
vvater-hammer pulse may be simulated by the large swinging pulse in 
hyperthyroidism, or in the elderly patient with an atheromatous aorta; 
though actually’ the sudden characteristic drop is not found here, and 
the resemblance is produced only by the large pulse pressure in each 
case. A sign which has not been described but which I have found 
useful is an unusually sharp line of demarcation between the red of the 
lips and the pallor of the face. 
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With free regurgitation the long blowing diastolic murmur Is easily 
heard, and probably the diagnosis has already been suspected on the 
appearance of the patient- With slight regurgitation the diastolic murmur 
is less certain to attract the listener's attention: and examination of 
a cardiac case Is not complete until the aortic area has been specially 
auscultated for a diastolic murmur. The patient should stand or sit up 
and hold his breath at the end of expiration. This may reveal a diastolic 
murmur which would otherwise be difficult to hear. The murmur Is 
generally best heard in the second and third intercostal spaces just to the 
right of the sternum and is conducted downwards. With free regurgita- 
tion it may be conducted very widely and may occasionally be audible 
to the patient. 

With syphilitic or atheromatous aortic regurgitation, the murmur will She of 
always be heard best to the right of the sternum, probably because the mummr 
aorta is often dilated to the right. With rheumatic aortic regurgitation 
it may be audible in the same site but may be heard best over the sternum 
or in the third space to the left of the sternum, as the aorta is probably 
not dilated. It may then be difficult to exclude pulmonary regurgitation, 
but this is a rare condition except as a complication of a rheumatic 
heart with mitral and aortic disease in addition, or when malignant 
endocarditis is superimposed on. congenital pulmonary stenosis. The 
enlargement of the heart to the right or to the left, the shape on radio- 
scopy, and the general features of the case must then decide the diagnosis. 

A thrill which can be felt in the aortic area is generally systolic, but 
sometimes a diastolic thrill accompanies free aortic regurgitation, 
particularly in syphilitic cases. 

The presence of free aortic regurgitation may render the diagnosis of Mitral 
mitral stenosis more difficult. X-ray examination may be essential to sierwsis 
settle if there is mitral stenosis, and in the absence of a clear rheumatic 
history this may be very important in settling the aetiology. The diastolic Diastolic 
murmur may be conducted widely down to the apex and, though it is murmur 
generally louder in the aortic area, it may sometimes be heard first or 
most easily at the apex. An aortic murmur will generally be loudest at 
the beginning of diastole and will fade away during diastole as the 
pressure in the first part of the aorta drops, in contrast to the mitral 
murmur which often increases in intensity throughout diastole ending 
in the characteristic rumbling presystolic murmur. Austin Flint (1S62) Austin 
described the presystolic murmur associated with his name, heard in ^esystolic 
the mitral area but due entirely to the disease of the aortic valves and, murmur 
associated with a normal condition of the mitral valves. It is not un- 
common and may be accompanied by a presystolic thrill; it is probably 
due to relative mitral stenosis from the enlarged left ventricle, but the 
stream of regurgitant blood impinging on the mitral valve before it is 
taut is an alternative explanation. 

The opposite problem of a mitral diastolic murmur conducted upwards, GraMm 
so that it Is heard In the second and third intercostal spaces to the left 
of the sternum, may also cause difficulty and suggest wrongly that there Mtsrmmr 
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is aortic regurgitation or pulmonary regurgitation (Graham Steell 
murmur j. 

The presence or absence of a water-hammer pulse or capillary pulsa- 
tion and other features of aortic incompetence will help in the doubtful 
cases, and in the presence of free aortic regurgitation enlargement of 
the heart to the right may often be the most reliable clinical sign of 
mitrai stenosis. Similarly in an obvious case of mitral stenosis much 
enlargement to the left may be a confirmatory sign of aortic regurgita- 
tion. Radioscopy is of great help; the presence of a large left ventricle 
or of a dilated left auricle, especially the backward enlargement shown 
in the oblique position and emphasized by the passage of barium down 
the oesophagus, may clinch a doubtful diagnosis. Often when aortic 
regurgitation and mitral stenosis are both present one or other may 
ha\e had the most ob\ious effect on the shape of the heart and on the 
general symptoms, and 1 have found it useful to indicate this in the 
diagnostic summary by bracketing one or other of the two headings in 
appropriate cases. 

The diagnosis of aortic stenosis is not so simple as that of aortic 
incompetence, although in cases of high-grade aortic stenosis it may at 
once be suggested by the feel of the pulse, both the slow rise and the 
sustained plateau being readily appreciated by the finger. A systolic 
murmur is often present as well as the diastolic and may indicate 
nothing more than some roughening of the valves. Whenever there is a 
systolic murmur, a special search should be made for a systolic thrill, 
and the rougher the murmur the more confidently may it be expected. 
The patient should sit up and hold his breath for as long as possible at 
the end of expiration, while the hand is placed in different positions 
over the upper end of the sternum. Sometimes firm pressure and some- 
times light pressure will elicit it best. A thrill above the clavicles is a 
less certain sign, as it may be produced by pressure on the artery, 
e.g. by enlarged glands, but if a thrill can be felt easily above the 
clavicles a very 7 careful search should be made for one over the sternum. 

The combination of aortic stenosis and incompetence is much 
commoner than pure aortic stenosis. It is sometimes said that only 
the expert should diagnose aortic stenosis in the absence of aortic 
incompetence, but the intention of this warning can be expressed 
better by the following statements. In the absence of aortic incom- 
petence, stenosis should never be diagnosed unless there is a systolic 
thrill as well as a murmur, or the characteristic pulse of aortic stenosis, 
or both. In the presence of aortic incompetence stenosis may be sus- 
pected even without a thrill if there is a very rough systolic murmur, 
especially if the pulse is less characteristic of aortic incompetence than 
would be expected from the loud diastolic murmur. The blood-pressure 
should always be taken as a measure of the degree of stenosis, and the 
pulse in both arms should be taken as a routine to detect the slighter 
cases of coarctation of the aorta. 

The only condition in which a systolic thrill does not justify a diagnosis 



S.KEY 652] 


353 


AORTIC VALVE DISEASES 

of stenosis is when the aorta is much dilated and the signs are cue to Diatoms of 
relative stenosis. This is nearly always the explanation when there is a 
systolic thrill with aortic regurgitation due to syphilis, as this does not 
produce aortic stenosis. If there is a systolic thrill with signs of tree 
regurgitation in a case which is not known to be rheumatic, an X-ray 
examination is essential to decide if the aorta is dilated and it tiie type 
of dilatation suggests the presence of syphilitic aortitis. 

Diagnosis of the cause must always be included, because the aetio- si* oj 
logical factor makes so much difference to the treatment and prognosis. 

A rheumatic aetiology may be accepted when there is (1) clear 
rheumatic history, or (2) mitral stenosis even without this history. 

When there is mitral stenosis (confirmed by X-ray), it is unnecessary 
to make more than routine inquiries for a history of syphilis, and often 
a Wassermann test is unnecessary. No doubt pure rheumatic aortic 
incompetence may sometimes occur without any definite rheumatic 
history, just as mitral stenosis does, but such cases remain doubt! ul 
and must he fully investigated. 

In the absence of mitral stenosis careful inquiries for any history of Case history 
syphilis, a Wassermann test, and X-ray examination of the aorta must 
nearly always be included. A history of gonorrhoea may be important Syphilis md 
as suauestins undiagnosed and untreated syphilis, which is specially 
likely To be followed by cardiovascular syphilis fifteen to thirty years 
later. Rarely gonorrhoea may also be significant in cases of aortic 
regurgitation due to malignant endocarditis, as gonococci implanted 
on the aortic valves may start this disease: simple endocarditis due to 
gonococcal infection is most exceptional. 

“Patients may be placed in the atheromatous group when radioscopy Diagnosis of 
shows atheromatous changes in the aorta or when there are advanced 
arteriosclerotic changes in the brachial, radial, or retinal arteries in those 
who cannot be included in the rheumatic or syphilitic group. Advanced 
atheroma is present in about half of the cases which are neither rheumatic 
nor syphilitic and is probably the aetiological factor. Primary malignant 
endocarditis is the next most common cause, and clubbing of fingers 
and the presence of red blood cells in the urine must be carefully looked 
for. An enlarged spleen and anaemia are not equally significant, since 
splenomegaly may be due to an embolic infarct and anaemia is common 
in patients with rheumatic valvular disease. It is important that anaemia 
should not be overlooked, as it may be responsible for dyspnoea which 
can be completely relieved by treatment, whereas heart disease, which 
may also cause dyspnoea, can only be palliated. 


7 .-TREATMENT 

(1>— Preventive 

This depends on the cause. In the rheumatic cases the most important 
point is the prevention of further attacks In those who have already 
suffered from rheumatism once. The aortic valve may be affected in 
r.M. vot_ vi “ A 



354 


HEART DISEASES 


[VOL. VI 


Occupation 
for patients 
with aortic 
regurgitation 


Antisyphiiitk 

treatment 


Atheromatous 

cases 


Rheumatic 

cases 


the first attack but is more likely to be involved in subsequent attacks, 
especially if they are severe. Careful and thorough treatment of minor 
ailments such as colds and tonsillitis, long hours in bed, the avoidance 
of wet shoes and damp clothes, and the prevention of damp in houses, 
certainly do much to prevent recurrence of acute rheumatism. Other 
measures for the care of rheumatic children are discussed in detail 
on page 250. 

When aortic regurgitation is already present, the choice of a suitable 
occupation may he regarded as symptomatic rather than preventive 
treatment: but as the regurgitation alone may produce few symptoms, 
this can in a real sense be regarded as preventive treatment, for it may 
for many years ward off any significant degree of dyspnoea and the 
onset of cardiac failure. Ideally no patient with aortic regurgitation 
should earn his living by manual labour, and the longer such a patient 
stays at school and fits himself for a sedentary occupation the better 
his prognosis. With most rheumatic children the temperament makes 
this a favourable solution. 

With the syphilitic cases the good effect of aniisyphilitic treatment in 
preventing the dilatation of the aorta when aortitis is already present 
gives strong grounds for the belief that more efficient early treatment 
might often prevent the onset of aortic regurgitation. The difficulty is 
the diagnosis of such cases, but an accentuated second sound in the 
aortic area in the absence of a raised blood-pressure, and any projection 
to the right in the first part of the aorta on radioscopy, may enable the 
diagnosis to be made early. 

Almost certainly thorough treatment in the primary and secondary 
stages should do much to prevent subsequent syphilitic aortic regurgita- 
tion. At present (1937 ) there is no statistical proof that this is the case; 
but with the more thorough treatment which has been instituted since 
about 1920 it is hoped that this evidence may soon be forthcoming. 

For the atheromatous cases there can be no preventive treatment, as 
little, if anything, is known about the cause of atheroma. 

(2) — Specific and General 

There is no specific treatment for aortic regurgitation or stenosis as 
such; and, except in syphilitic cases, there is no special medical treat- 
ment apart from that designed to deal with associated conditions such 
as angina pectoris or heart failure. The treatment needed entails adjust- 
ment of the patient’s life to the capacity of his heart muscle and guarding 
this, already carrying the burden caused by the valvular lesion, against 
funher overwork. 

In rheumatic cases it is as a rule impossible to be too careful during 
the first twenty years of life, because the possibility of recurrent 
rheumatism is ever present, and the patient will probably indulge in a 
good deal of activity whatever restrictions are ordered. This does not 
mean that exercise or even organized games may not sometimes be 
advisable, but the patients should be watched carefully and examined 
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at regular intervals. After the age of twenty a more stable condition 
of the heart has generally been reached, and. when all the signs are 
satisfactory, the amount of activity and exercise allowed can often be 
increased. The size of the heart and the pulse pressure are the best 
guides to the restrictions needed in cases in which there is no obvious 
dyspnoea. 

In more severe cases with dyspnoea on slight exertion definite periods 
of rest should be laid down, and the total length of working life can 
often be greatly increased by careful observation of the patient’s 
capacity. In all these cases, whatever the aetiology, the avoidance of 
heavy meals and of any food which may cause flatulence, and a rest 
after meals, are of great help in relieving many symptoms. When the 
later stage is reached and there are early signs of congestive failure, 
aortic valvular disease ceases to be the objective of treatment, and the 
treatment should be the same as for congestive heart failure in other 
conditions. 

In the syphilitic cases the dividing line which settles the treatment to Syphilitic 
be adopted is the presence or absence of congestive failure. Before the caS€S 
onset of this stage, prolonged antisyphilitic treatment, as outlined in 
the article on aneurysm (see Vol. I, p. 520), may be extremely effective 
in preventing the further progress of the disease and in prolonging life. 

It should, however, always be accompanied by great restrictions of 
previous activities, and may necessitate a change of work. When 
congestive failure has once occurred, it is to this that treatment should 
be directed; the cause may be forgotten, as antisyphilitic treatment 
may sometimes do harm and will never do good. 

Acute pulmonary oedema, cardiac asthma, or any form of paroxysmal Contra- 
dyspnoea must, like congestive failure, be regarded as a contra-indication ^ntisvphiMc 
to treatment with arsenic or bismuth. On the other hand, angina, pectoris treatment 
is certainly not a contra-indication and such cases often do well. The 
degree of activity to be allowed is discussed on page 349; Except when 
the work is sedentary it must always be considerably reduced. Going to 
bed early and resting at the week-end and, when possible, taking a day 
off in the middle of the week may be very helpful The great difficulty is 
that so many of the patients are accustomed only to hard physical work. 

In atheromatous cases there may be other findings of great importance, Atheromatous 
as well as those directly concerned with the heart; for example, athero- cases 
matous cerebral arteries with a high blood-pressure may be a source 
of danger. A large proportion of such patients have aortic stenosis, 
and the fibrotic and calcareous changes in the valves may also involve 
the mouths of the coronary arteries, so that the patients are likely to 
suffer from angina pectoris. Many such patients have indulged in hard 
manual work but, whatever the difficulties, must give this up if there 
have been any cardiac symptoms, for in these cases such symptoms 
nearly always mean serious advanced changes. A course of potassium 
iodide may sometimes help, but the main reliance must be placed on 
the reduction of activity. When angina pectoris Is present, trinitrin 
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tablets to grain should be taken freely at the onset of each 
attack of pain and sometimes as a preventive when pain is expected; 
frequently this remedy is looked on as something only to be used in 
an emergency, and the opportunity for effective treatment may be lost. 
importance In all cases of disease of the aortic valves it must be stressed that the 
muscle ^ prognosis and treatment depend at least as much on the condition of 
the heart muscle as on the condition of the aortic valves. 
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i .-DILATATION 

653.] The aetiologieal factors in dilatation of the right heart include 
acute febrile diseases, such as bronchitis, diphtheria, rheumatism, and 
influenza: conditions associated with severe or prolonged pyrexia, such 
as pneumonia and scarlet and enteric fevers; various forms of anaemia; 
acute and chronic diseases of the coronary arteries; valvular diseases, 
including mitral stenosis, mitral regurgitation, pulmonary insufficiency, 
pulmonary stenosis, and affections of the tricuspid valve; mediastinitis; 
adherent pericardium; chronic pulmonary diseases, such as asthma, 
emphysema, pneumoconiosis, and pulmonary collapse; mechanical 
factors resulting from chest deformities; and pulmonary endarteritis 
obliterans. 

The course, prognosis, and treatment of right-heart dilatation are dis- 
cussed under Tricuspid Insufficiency, on page 364. 


2-HYPERTROPHY 

(1) — Aetiology 

654.] The commoner aetiologieal factors in hypertrophy of the right 
ventricle include diseases of the pulmonary valve, mitral stenosis, 
mitral regurgitation, tricuspid incompetence, chronic pericarditis, 
chronic mediastinitis, chronic diseases of the lungs, such as emphysema, 
asthma, pneumoconiosis, and fibroid tuberculosis, atheroma of the 
pulmonary artery, and pulmonary endarteritis obliterans. In the 
presence of these conditions the ventricular wall may be twice or even 
three times its normal thickness, and various degrees of auricular 
hypertrophy are associated in the process. (See also p. 222.) 

(2) — Clinical Picture 

As long as compensation continues, hypertrophy of the right heart 
alone is relatively free from symptoms; there may be subjective mani- 
festations of an impaired circulatory reserve, but as a rule these are 
associated clinically with the primary disability, such as mitral disease 
or pulmonary disease, which is responsible for the hypertrophy. 

(3) — Course, Prognosis, and Treatment 

While compensation holds good, treatment other than preventive 
measures, prophylaxis against rheumatism, and suitable symptomatic 
remedies, is not needed; but, as all the various diseases responsible for 
the hypertrophy are naturally progressive, ultimate dilatation and 
failure must be anticipated (see p. 368) and the appropriate treatment 
instituted (see p. 378). 

(4) — Diagnosis 

The diagnosis depends upon physical signs and X-ray examination; 
the former include increased dullness on percussion to the right of the 
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a. Teleradiograph from patient with mitral stenosis, right-heart failure, and tricuspid in- 
sufficiency; dilatation of right heart and pulmonary conus, b. Teleradiograph from patient 
with tricuspid and mitral stenosis; dilatation of right auricle and pulmonary conus, 
c. Teleradiograph, right oblique position; barium in oesophagus to show enlargement of 
the right auricle; a case of tricuspid stenosis, d. Teleradiograph, left oblique position, 
showing hypertrophy of right ventricle in a case of tricuspid incompetence 

Plate IV 


[To face p. 359 
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sternum; epigastric pulsation; accentuation, possibly also reduplication, 
of the second sound at the pulmonary base: various degrees of stasis 
in the jugular vessels; and a tendency to cyanosis.. 

Radiological examination by the modem technique is ^ undoubtedly 
the best method of diagnosing cardiac hypertrophy in all its stages: the 4 * 
auricles and the ventricles can. be studied separately, and such abnorm- 
alities as may be present can be accurately analysed: the right auricle 
is seen, to the best advantage in the anteroposterior isee Plate ^I\, 
a. and b) and the right oblique positions (see Plate TV, c); the left oblique 
position (see Plate IV, d) is preferable for the assessment of right 
ventricular hypertrophy, and enlargement ot its conus is usually well 



Yiq. 52. Electrocardiogram from, case of mitral disease with tricuspid 

curves show right ventricular preponderance and auricular fibrillation 

defined in both the antero-posterior (see Plate IV, a and b) and the 
right oblique views (see Plate IV, c). 

In otherwise uncomplicated cases of right ventricular hypertrophy the 
electrocardiogram is typical of right ventricular preponderance (see 
Fig. 52). 

3 -VALVULAR DISEASE 

(I) — Pulmonary Insufficiency 

(a) Aetiology 

655.] The rarest of all the valvular lesions, pulmonary insufficiency may 
occur either as the result of organic disease or in a so-called relative 
or functional form. 

Apart from congenital malformations, many structural defects have Organic t 'w* 
been recognized as of aetiological importance in the organic group 
of cases, the more prominent including malignant endocarditis, in- 
flammatory adhesions of one or more cusps of the pulmonary' valve 
secondary to pressure by a neighbouring aneurysm of the aorta, and, 
more rarely, rheumatic endocarditis. 

The functional type of pulmonary insufficiency is secondary in the Functkmat 
large majority of cases to a progressively rising blood-pressure in the type 
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pulmonary circuit, the sequel to decompensated lesions of the left 
heart or to chronic obstructive diseases of the lungs. Recent investiga- 
tions (Kountz, Alexander, and Prinzmetal), however, show that chronic 
pulmonary affections do not invariably produce severe hypertension or 
vascular derangements in the lesser circuit, although it is still generally 
admitted that right-heart failure, in some degree, is likely to develop 
as the result of extreme reduction in patency of the pulmonary vascular 
bed together with the fatigue of the right ventricle which characterizes 
chronic obstructive diseases of the lungs. 

(b) Clinical Picture 

The symptoms are by no means characteristic; there may be a complaint 
of cough and breathlessness on exertion, and in some cases haemoptysis 
has been recorded; otherwise the symptoms will vary somewhat accord- 
ing to the nature of the intercurrent primary disease, e.g. malignant 
endocarditis, mitral stenosis. 

Obvious indications of right ventricular enlargement may be noted on 
inspection in an average case of pulmonary insufficiency. These include 
various degrees of epigastric pulsation and an appearance of bulging in 
the lower praecordia; possibly there may be a fine diastolic thrill in the 
pulmonary region, and a blowing diastolic murmur, which is of maxi- 
mal intensity at the junction of the second left costal cartilage with 
the sternum, is transmitted down the left sternal margin, and usually 
immediately follows the second sound; a diastolic murmur indicative 
of dilatation and relative incompetence of the pulmonary valve ring 
in cases of mitral stenosis was described by Graham Steell in 1881, 
and for descriptive purposes this murmur is still referred to as the 
Graham Steell murmur; additional murmurs significant of defects in 
the other valves are likely to be audible in cases of relative pulmonary 
insufficiency: at the apex region there may be conclusive auscultatory 
evidence of mitral stenosis; and a blowing systolic murmur at the lower 
end of the sternum, in conjunction with the usually accepted char- 
acteristic manifestations of the lesion, may be taken to indicate tricuspid 
insufficiency (see p. 363). 

(c) Course and Prognosis 

It has been stated that patients with pulmonary insufficiency secondary 
to structural disease of the valve may live a tolerably active life for years, 
always assuming that they are fortunate enough to escape malignant 
endocarditis, but that in patients with functional valvular inefficiency, 
a development incidental to some such lesion as mitral stenosis in its 
terminal stages, the outlook is definitely unfavourable. 

(d) Diagnosis and Differential Diagnosis 

The diagnosis of pulmonary incompetence is, as a general rule, based 
on objective evidence, no symptoms being definitely specific. The more 
valuable indications include hypertrophy and different degrees of 
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failure of the right ventricle; a blowing diastolic murmur of maximal 
intensity at the pulmonary base; radiological appearances characteristic 
of dilatation and excessive pulsation in the pulmonary conus and the 
pulmonary arteries; and. in otherwise uncomplicated cases, an electro- 
cardiogram typical of right ventricular preponderance. 

Though in many respects very similar, the murmurs of aortic and 
pulmonary insufficiency can usually be distinguished if the character- 
istic manifestations of the two lesions are adequately appreciated: the 
aortic murmur is conducted to the right of the sternum and may be 
audible in the cervical vessels; whereas the pulmonary murmur is 
generally loudest in the left upper praecordia, is conducted down the 
left sternal margin to the ensiform region, and is never transmitted 
to the systemic vessels; further, the aortic murmur can usually be 
confirmed by intercurrent phenomena, including a collapsing pulse, 
capillary pulsation, and hypertrophy of the left ventricle. Pulmonary 
incompetence is more particularly characterized by vigorous pulsation 
of the right ventricle and pulmonary artery, dense pulsating shadows 
in the lung roots on the X-ray screen, and a tendency to accentuation 
of the diastolic murmur in the expiratory phases. 
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(V) Treatment 

Treatment is described under pulmonary stenosis (see p. 362). 

(2) — Pulmonary Stenosis 

(a) Aetiology 

656,] In the large majority of cases pulmonary stenosis is due to a con- Congenital 
genital defect (see p. 227), but lesions of the valve may be acquired Acquired 
in acute rheumatism and malignant endocarditis. 


(b) Clinical Picture 

The symptoms include breathlessness on exertion, precordial dis- 
comfort, various degrees of cyanosis, and clubbing of the fingers (see 
p. 1 78, and Fig. 25); there may be symptoms of superimposed malignant 
endocarditis (see p. 299) and in the terminal stages of the disease all 
the symptoms of tricuspid insufficiency (see p. 363). 

(c) Diagnosis and Differential Diagnosis 

The outstanding physical sign of pulmonary stenosis is a harsh and Systolic 
sustained systolic murmur ’which is of maximal intensity in the second m2lflfll#r 
left intercostal space at the margin of the sternum; it is usually con- 
ducted upwards to the root of the neck, but differs from the somewhat 
similar murmur of aortic stenosis in that it is not audible in the systemic 
vessels; it is generally associated with a line systolic thrill, a second 
sound of diminished intensity at the pulmonary region, an epigastric Ekctro- 
thrust characteristic of right ventricular hypertrophy, and an electro- car diagram 
cardiogram indicating right axis deviation. In addition to these signs, 
evidence of right ventricular dilatation and failure is likely to 'be obvious 
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in the later stages of the disease, which may terminate with the charac- 
teristic clinical syndrome of tricuspid incompetence (see p. 363 ). 

In the differential diagnosis of pulmonary stenosis attention should 
be directed to conditions characterized by a basal systolic murmur. 
That this murmur may be a functional development is well recognized; 
healthy people, particularly those with thin chest walls, may develop 
a soft, transient, and variable systolic murmur at the pulmonary base 
after violent exertion. It may also he associated with the rapid pulse of 
fever and with the various forms of anaemia. These conditions, how- 
ever, can usually be assessed without difficulty, because, apart from 
the quality of the murmur and the phasic variability of its appearance, 
there is not an associated thrill, the second heart-sound at the pulmonary 
base is of normal intensity, and there is no evidence of embarrassment 
of the right ventricle. 

A further problem of the differential diagnosis is the apparent similarity 
of the physical signs which characterize the two lesions, aortic and 
pulmonary stenosis. The quality of the murmurs may be identical, but 
it is noteworthy that the murmur of aortic stenosis is propagated into 
the cervical vessels, the second sound being diminished at the aortic 
base, the left ventricle being hypertrophied, and the pulse in typical 
cases assuming the anacrotic form. These signs differ so materially 
from the findings in typical cases of pulmonary stenosis that it is 
usually possible to establish the differential diagnosis of the two 
lesions with a reasonable degree of certainty. 

In certain circumstances the systolic murmur may point to relative 
obstruction in the pulmonary artery as opposed to structural disease 
in the neighbourhood of the valve; such may he the obvious pressure 
effects of aortic aneurysms and mediastinal growths and glands, and their 
recognition, quite apart from any question of localizing signs, can usually 
be definitely established by radiological examination. 

id) Treatment 

As a general rule the treatment of pulmonary valve disease is essentially 
concerned with symptomatic remedies, specific therapy, either medical 
or surgical, not having yet been evolved for the relief of either the stenotic 
or the regurgitant lesions. For those cases of valvular heart disease 
and cardiac failure which in their terminal stages happen to be compli- 
cated by pulmonary valve affections the scheme of treatment should he 
planned on orthodox lines indicated by the primary condition, and, if 
there is evidence of malignant endocarditis, the appropriate scheme of 
therapy should be instituted (see p. 305 ). 

Otherwise the treatment of pulmonary valve diseases is mainly pre- 
ventive. The patient should be instructed to lead a sheltered life in 
keeping with his diminished circulatory reserve; he should be encouraged 
to take carefully regulated exercise short of fatigue and to obtain the 
maximum of sunshine and fresh air; he should be warned of the 
ill effects likely to be induced by physical strain; he should be as far 
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as possible protected front exposure to infection: and be diode be 
promptly and adequately treated for any intern urren: illnesses he may 
contract, more particular!) those of the catarrhal type. 

(3) — Tricuspid Insufficiency 

657.] This is the commonest valvular lesion of the rich! hue of the 
heart. 

(a) Aetiology 

Relathe or functional insufficiency may be n* physiological, i.e. a fuKal^J 
temporary event in healthy people after violent exertion: cr it may he 
due either to fii) hypertension in the pulmonary circuit, the sequel to 
left-heart failure and to valvular affections, more particularly mitral 
stenosis, or to obstructive lung diseases, e.g. emphysema, pneumo- 
coniosis. and bronchiectasis: or to (iii) dilatation of the right ventricle 
associated with anaemia, prolonged pyrexia, wasting diseases, adhesive 
pericarditis, or lesions of the pulmonary valve, congenital or ac- 
quired. 

Organic insufficiency may be due to: \i) rheumatic endocarditis, the Organic 
mitral valve being as a rule involved in addition to the tricuspid leaflets: 

(ii) malignant endocarditis secondary to focal sepsis, puerperal fever, 
gonorrhoea, pneumonia, or other infections; t iii > thickening and re- 
traction of the valve cusps associated with chronic atheroma, chronic 
rheumatic carditis, the later stages of mitral stenosis, or congenital 
pulmonary stenosis (see p. 227). 

(b) Clinical Picture 

More often than not tricuspid insufficiency is functional rather than 
due to organic disease, and secondary to such conditions as mitral 
stenosis, adhesive pericarditis, and lesions of the pulmonary valve. 

The symptoms, although complicated by those of the primary disease, 
are moderately well defined. The patients complain of various degrees Symptoms 
of defective exercise-tolerance; they are breathless on exertion; their 
mental capacity and powers of concentration may be impaired; they 
may suffer from insomnia. Indigestion, and symptoms of fluid retention 
In the subcutaneous tissues, the solid viscera, and the serous sacs. 

The physical signs of an incompetent tricuspid valve indicate stasis Physical 
in the systemic venous circuit and various degrees of dilatation and signs 
failure of the right auricle and ventricle. 

On inspection the face, as a rule, is cyanosed, and often there Is a Inspection 
moderate grade of jaundice; epigastric pulsation is likely to be present 
and Is usually especially prominent between the xiphoid cartilage and 
the left costal margin; the jugular vessels are engorged and, in addition 
to their wavy pulsation, they fill from below with the rhythmical 
systolic movement usually described as the ventricular or positive type 
of venous pulse. 

Some of the above conditions are confirmed by palpation, particularly Palpation 
the epigastric pulsation; the apex impulse is 111 defined and wavy in 
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t\pe; there ma\ be diffuse pulsation over the lower sternum and, by 
reason of the transmission of the regurgitant stream to the inferior 
vena cava, various degrees of expansile liver pulsation, which is recog- 
nized by placing one hand in front and the other on the right side of the 
chest over the lower ribs. The area of cardiac dullness is increased trans- 
versely and upwards, and radiological examination (see Plate IV, a) 
permits accurate assessment of the extent to which the chambers of 
the right heart are affected in the presence of tricuspid regurgitation; 
the electrocardiogram (see Fig. 53) shows curves characteristic of right 
ventricular preponderance. Apart from exceptional circumstances — such 
as severe cardiac failure and intercurrent lesions producing loud 
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Fig. 53. — Electrocardiogram showing right ventricular preponderance and high 
voltage bifid P-waves; case of mitral stenosis with tricuspid incompetence 

murmurs, pericarditis, and exocardial sounds — tricuspid insufficiency 
can be recognized by the presence of a low-pitched blowing systolic 
murmur, which is of maximal intensity over the lower end of the 
sternum, may be transmitted to the right and slightly upwards but has 
otherwise no well recognized direction of propagation, may obscure 
or take the place of the first sound, and commonly is associated with a 
second sound of diminished intensity at the pulmonary base. 

(c) Course and Prognosis 

The condition progresses to dilatation and failure of the right heart 
and the manifestations of venous engorgement in its full form; cyanosis 
becomes a constant feature and is intensified by exertion; the liver 
and the spleen are enlarged; ascites and various degrees of stasis in 
the portal system develop, the latter process being responsible for the 
gastritis and intestinal catarrh which as a rule complicate the clinical 
picture; the kidneys are congested; the urine is scanty, albumin is 
usually present, and in two of my cases there were hyaline casts and 
red cells; oedema, beginning in the feet and extending to the rest of the 
body, is usually well marked. 

The above syndrome may be relieved by treatment, and compensation 
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may for a time be restored; otherwise the venous stasis persists, the 
dropsy becomes more marked, and the symptoms ot cyanotic induration 
and secondary fibrosis of the internal organs follow. 

The prognosis of tricuspid insufficiency depends pnmamy up * & *’ ' 

aedological factors and to some extent on the associated conditions. It 
the condition is due to organic disease or occurs as a complication 
in chronic valvular heart disease, the outlook is invariably serious, but 
a relatively encouraging prognosis is usually justified in cases of 
functional insufficiency associated with dilatation ot the right v emrm.e 
in such conditions as anaemia, prolonged pyrexia, wasting diseases, 
and adhesive pericarditis. 

(d) Diagnosis 

The symptoms are by no means characteristic, but it is usually possible 
to establish the diagnosis of tricuspid insufficiency by phy sical examina- 
tion. The more reliable signs include epigastric pulsation, a positiv e Chief signs 
jugular pulse, a systolic murmur at the tricuspid region, a pulsating 
liver, and a diminished second sound over the pulmonary' base, the 
latter development being more especially significant if, as in mitral 
stenosis or obstructive lung diseases, it has been previously noted to be 
accentuated. Further confirmatory evidence is available in the iaier 
stages of the disease, which have been described above. 

(V) Treatment 

In most cases tricuspid insufficiency is a complication ol another 
disease, e.g. chronic rheumatic carditis, chronic lung diseases, pulmonary 
valve lesions, or adherent pericardium, and treatment other than that 
indicated for the relief of the primary condition is not required for 
incompetence of the tricuspid valve alone. 

Symptomatic therapy will suffice for the general management ot 
patients suffering from tricuspid insufficiency; otherwise the treatment 
of the condition should be arranged on lines similar to those adopted 
in mitral stenosis (see p. 323). 

(4) — Tricuspid Stenosis 

(a) Aetiology 

658.1 Tricuspid stenosis is one of the rarest of valvular lesions and may Incidence 
be difficult to diagnose during life. Bedford Fenwick (1882) collected 
70 cases verified by post-mortem examination; in all cases there was 
also mitral stenosis. Leudet (1888) collected 114 cases, and twenty years 
later Herrick (1908) brought the number up to 187. The majority of 
the recorded cases were in females; Newton Pitt (1909) found that the 
proportion of female to male cases was two to one and that the largest 
number occurred between the ages of twenty-one and thirty. 

Maud E. Abbott (1927) summarized the recorded cases of congenital 
stenosis, a condition even rarer than congenital atresia (complete 
obliteration of the tricuspid orifice). Congenital tricuspid stenosis in 
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combination with pulmonary stenosis is less rare than congenital 
tricuspid stenosis alone. These lesions cf the tricuspid valve may be 
due either to congenital malformation, in which event there is not any 
evidence of inflammation, or to foetal endocarditis. 

(b) Clinical Picture 

Persistent cyanosis, distension and stasis in the cervical veins, and 
exaggerated pulsation, auricular in type, of the jugular vessels are 
characteristic of tricuspid stenosis. A systolic or a presystolic thrill may 
be felt in the tricuspid region; the liver is probably enlarged and in well 
developed cases may show definite pulsation. An increased area of dull- 
ness to the right of the sternum may be elicited, but usually percussion 
findings are of doubtful value as compared with those of a radiological 
examination, which in typical cases of tricuspid stenosis shows not 
only the degree of the enlargement of the right auricle (see Plate IV, 
b and c) but also the excessive pulsation in the dilated superior vena 
cava and the clear lung fields which are usually characteristic of the 
lesion in its compensated stages. A loud high-pitched presystolic or 
mid-diastolic murmur may be audible in the tricuspid region to the 
right or the left of the sternum near the ensiform cartilage, but more 
often the murmur is systolic in time, and in most cases the auscultatory 
signs of the tricuspid lesion tend to be entirely obscured by the more 
obvious murmurs which signify the presence of concomitant stenosis 
at the mitral orifice. 

(c) Course and Prognosis 

The primary effect of a stenotic lesion at the tricuspid valve is to 
increase the load supported by the right auricle; for a variable length 
of time compensatory hypertrophy is adequate, but as the lesion pro- 
gresses dilatation supervenes and with it the development of venous 
congestion, dropsy, and effusions into the serous sacs. 

(d) Diagnosis 

Apart from congenital defects, tricuspid stenosis is usually incidental 
to a severe degree of rheumatic carditis, and, although the outstanding 
clinical signs may be those of a co-existing lesion of the aortic or the 
mitral valve, there may be definite evidence of obstruction at the 
tricuspid orifice, e.g. persistent cyanosis, stasis and an exaggerated 
auricular impulse in the jugular vessels, a pulsating liver, enlargement 
of the right auricle, and a harsh presystolic or systolic murmur, possibly 
also a thrill, at the tricuspid region. 

(e) Treatment 

Treatment is in broad principle similar to that of mitral stenosis 
(see p. 323). 
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1. -DEFINITION 

659.] Failure of the circulation may be due either to defective filling 
of the heart during diastole or to defective emptying during systole. 
The type due to defective diastolic filling results from capillary dilata- 
tion, and is spoken of as ‘peripheral failure’, whereas the term ‘heart 
failure’ is applied only to inability of the ventricles to empty themselves 
during systole. 


2-PHYSIOLOGY: the cardiac reserve 

Heart failure is a relative term. It implies that the heart is unable to 
maintain an output of blood adequate to meet the requirements of 
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the body. So long as the balance between supply and demand is 
maintained all goes well; but, as soon as the demand exceeds the sup p ly , 
symptoms of cardiac insufficiency make their appearance. The reserve 
of the healthy heart is amply sufficient to meet all contingencies. In. the 
trained athlete the heart is able to increase its output s xteen-fold 
(A. V. Hill 1927); in patients with advanced heart failure it is unable 
to satisfy the requirements of the body even at rest. Between these 
two extremes, all intermediate degrees of cardiac efficiency are found 
in health and disease. 

In patients with heart disease there are two factors involved in Factors %hkh 
limitins the cardiac reserve: the one is anatomical and bevond the r y:77/" ;t * 
scope of medical treat- reserve 

men!, the other is chiefly , c ■ — , 

biochemical and can be , i 

influenced by suitable ! j 

therapeutic measures. A i j 

This can be illustrated in c * ; j 

the form of a diagram. 

InFig.54,(i),thecoluixm SESERVE / 1 j ! 

AC represents the capa- \ j j ^ 

city of the heart for work 

in a normal healthy sub- J c j j 

jeep AB being the resting j j j , ; j 

or basal requirement and 

BC the additional amount j j j i 

of work which can be BASAL j 3 
undertaken without signs * 1 

of distress, i.e. the cardiac ^ 111 Cardiac 

f-pcprvp- Ac the result of F|G * ^.-Diagram showing capacity of heart for reserve 
reserve, as me result os WOfk in ( i)l50rma i health, and (ii) cardiac disease. 

athletic training, the con- For explanation see text below 

dition’ of a normal person 

Improves and he is able to undertake more severe exertion without 
discomfort. The part CD represents the additional reserve of the trained 
athlete. On the other hand, the man who leads a sedentary life and does 
not take sufficient exercise to keep himself ‘fit’ falls below normal, just 
as the athlete rises above it. These three columns represent the variations 
found in health, which may be termed the average (Av), the athletic 
(Ath), and the sedentary (Sed) types. 

The second diagram (Fig. 54, ii) represents the variations in the cardiac 
reserve in a patient with a severe heart lesion. His reserve can likewise 
be increased by treatment (b); but, if he neglects his health, the heart’s 
capacity for work may fall below the basal level (c), which Is higher 
in the cardiac than in the normal subject (see p. 371). Then, even at 
rest, he will have symptoms of cardiac Insufficiency. 

Chronic disease of the heart muscle, the heart valves, or the coronary Heart disease 
arteries entails a reduction of the cardiac reserve proportional to the 
severity of the structural lesion. The resulting disability is permanent. 

MM, VOL* VI ^ * 


^ w Cardiac 

Fig. 54.-— Diagram- showing capacity of heart for reserve 
work in (i) normal health, and (ii) cardiac disease. 

For explanation see text below 
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Lack of exercise adds further to the disability by producing a bio- 
chemical change in the buffering mechanism in the muscles. This 
reduces their mechanical efficiency: they work less economically and, 
for the same output of energy, require a greater supply of oxygen 
than 'trained' muscles, thus increasing the demand upon the heart. 
The myocardium is similarly affected. This additional disability may 
be partially eliminated by appropriate treatment. 

Lastly, in all cases of heart disease, the element of neurosis plays a 
part, and treatment is ne\ er complete unless the psychological aspect 
is taken into consideration. 

3.-CLINXCAL TYPES 

In patients with heart disease, the tolerance for exercise is usuall) 
limited either by dyspnoea or by pain. It is rare for these two symptoms 
to be equally prominent in the same case. One or other usually 
dominates the picture, and, since dyspnoea is generally the precursor 
of venous engorgement, whereas anginal pain is believed to be due to 
myocardial ischaemia, it is convenient to speak of two types of heart 
failure, ‘congestive’ and ‘ischaemic’. 

(1) — Congestive Heart Failure 

(a) Aetiology 

Congestive heart failure may be due to various causes; of these by 
far the commonest is auricular fibrillation. In untreated auricular 
fibrillation the heart-rate is usually very rapid, and its rhythm extremely 
irregular. Hence the ventricles are working overtime; they get insufficient 
rest, become fatigued, and sooner or later dilate. Many heart-heats 
follow each other in rapid succession. Consequently the ventricles often 
contract before they have had time to fill with blood and many beats 
are unproductive, the cardiac output being so small that the pulse wave 
fails to reach the periphery. The difference between the heart-rate as 
counted with a stethoscope at the apex and the pulse-rate at the wrist 
is known as the "pulse deficit’ and indicates the number of unproductive 
beats. In spite of the fact that the ventricles may be beating at twice 
their normal rate, their output per minute is reduced. Hence the 
blood-flow in the coronary arteries is diminished, and the overworked 
ventricles are undernourished. It is not paralysis of the auricles, but 
ventricular tachycardia, that is to blame for the heart failure which so 
frequently follows auricular fibrillation. 

Congesthe heart failure with normal rhythm is a much less common 
condition. It is most apt to occur in old-standing cases of high blood- 
pressure and cardio-aortic syphilis, or as a circulatory complication of 
chronic pulmonary disease, such as emphysema. 

(b) Dyspnoea 

Under normal atmospheric conditions, healthy young people in good 
physical training do not suffer from dyspnoea, except during and 
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immediately after violent exertion, because the depth of respiration 
(he. the tidal air) can be increased four- fold without distress. Ire 
actual process of muscular contraction is entirely anaerobic, urd ?■ 
depends on the conversion of glycogen into lactic acid with the liberation ' f 
of energy. This is followed by what is called the ‘recovery phased during 
which the lactic acid is disposed of, partly by oxidation to carbon 
dioxide and partly by reconversion into glycogen. Daring exercise the 
contraction and recovery processes take place concurrently, and, so 
long as the removal of lactic add keeps pace with its production, an 
equilibrium is established and exercise can proceed. As soon, however, 
as the Mood-supply becomes inadequate to provide for oxidation of the 
lactic add, this substance begins to accumulate in the tissues, and, as 
A. Y. Hill and his co-workers have expressed it, the body ‘goes into 
debt’ for oxygen. The panting which follows the cessation of exercise 
is necessary to pay off this debt by supplying sufficient oxygen to 
provide for the removal of the lactic acid which has accumulated in the 
body during exercise. 

One of the most important factors in maintaining a supply of oxygen Causes of 
to the muscles adequate to ensure the removal of lactic acid is the 
functional efficiency of the heart. The heart has to provide for the 
transportation of oxygen; in congestive heart failure transportation 
breaks down, because the ventricles are no longer capable of main- 
taining a sufficient output of blood to meet the oxygen requirements of 
the tissues. The circulation rate is slowed, and, in spite of utilizing a Slowing &f 
larger percentage of oxygen than normal from each unit volume of circulation 
blood as it passes through the capillaries, the total volume of oxygen 
available is inadequate. 

In addition to the slow circulation rate, other factors play a part in Changes In 
the production of cardiac dyspnoea. Owing to venous engorgement the the iM4> 
elasticity of the lungs is impaired, their movements are rendered more 
difficult, and the vital capacity is reduced. Similarly oedema of the 
lungs interferes with the gaseous exchange, and in some cases this 
defect is further enhanced by an element of bronchiolar spasm. 

Lastly, as Peabody and his associates showed, the basal metabolism increase 
(i.e. the minimal oxygen requirement of the body at rest) is raised in 
patients with heart disease. Hence the cardiac patient starts at a dis- 
advantage, for his resting basal requirement is greater than that of the 
healthy person. On exertion, owing to his slow circulation rate, the 
demand of his muscles for oxygen quickly outstrips the supply; his 
diminished vital capacity entails relatively shallow breathing, and the 
rate of respiration has in consequence to be unduly rapid. The result 
of the interaction of all these adverse conditions, as shown in Fig. 55, 
is that dyspnoea is very easily produced in patients suffering from heart 
disease. 

A second result of the sluggish circulation is excessive de-oxygenation Cyanosis 
of the blood. The amount of reduced haemoglobin in the capillary 
blood is increased, and consequently the patient becomes cyanosed. The 
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associated c\anosis assists in the diagnosis between cardiac dyspnoea 
and dvspnoea due to purely nervous or other causes, such as uraemia 
and ketosis. 

( c) Venous Engorgement 

When the cardiac reserve is still further reduced, the ventricles are 
unable to dispose of the blood as quickly as they receive it — the inflow' 
exceeds the output — and the venous pressure rises. The patient is then 
said to be suffering from ‘congestive heart failure’. 

Lhe’-crj The presence of \enous engorgement can most easily be recognized 

in the organs in close proximity to 
the heart, namely, the liver and the 
lungs. The liver enlarges, moist 
sounds are heard at the pulmonary 
bases, and the veins in the neck 
stand out like knotted cords. 

The degree of engorgement of 
the jugular veins affords a rough 
measure of the increase in venous 
pressure. When it is only slightly 
raised, the veins collapse if the 
patient sits up; but, when the 
venous pressure is considerably 
above normal, the veins stand out 
even in the erect posture. Venous 
engorgement also affects other 
organs, such as the stomach and 
the kidneys, but there its presence 
can only be deduced from indirect 
evidence, such as nausea, dys- 
peptic symptoms, oliguria, and 
Anasarca albuminuria. Lastly, anasarca develops, and fluid accumulates in the 
peritoneal and pleural cavities, giving rise to ascites and hydrothorax. 

(d) Failure of the Left Ventricle 

On the Continent and more recently in America, the conception of 
independent failure of one or other ventricle has attracted considerable 
attention. When the causes of heart failure are considered, it is obvious 
that in different types of heart disease the burden falls unequally on the 
two ventricles. In vascular hypertension, for example, the left ventricle 
has to bear the strain, and not until it has given way does the right 
ventricle become embarrassed. Conversely, in rheumatic heart disease 
with mitral stenosis, or in emphysema, the burden falls on the right 
ventricle. 

The signs of congestive heart failure referred to above, namely, venous 
engorgement in the systemic circuit, as shown by enlargement of the 
liver, oedema, and engorgement of the veins of the neck, are attributable 
to inability of the right ventricle to maintain an output equal to its 





Fig. 55. — Diagram showing increase of 
Stoma Ji uiid respiratory activity with work in (N) 

kidney normal and (C ) cardiac subjects and the 

lowered threshold for dyspnoea when 
the perceptive nervous mechanism is 
hypersensitive ( Lancet , 1927) 
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intake. Conversely, engorgement in the pulmonary circuit indicates 
failure of the left ventricle. Pulmonary congestion is easily recognized 
on radiographic examination and is manifested clinically by moist 
sounds at the bases of the lungs. 

In most cases of heart failure both ventricles are involved to a greater 5 rltft 

or lesser extent; but, when the left ventricle alone is at fault, there may ; „ ut 

be intense congestion in the pulmonary circuit without any oedema 
or engorgement of the systemic veins. Left ventricular failure is most 
liable to develop in patients with high blood-pressure, cardio-aortic 
syphilis, or coronary atherosclerosis, and certain signs associated with 
it merit special consideration. They are paroxysmal dyspnoea, pre- 
systolic gallop rhythm, and pulsus aiteraans. 

The underlying cause of paroxysmal dyspnoea, or as it is commonly Aerfoljgv 
called "cardiac asthma’, is acute hypertension in the pulmonary circuit. 

The stagnation of the blood in the lungs leads to an increase in the 
vascular bed. This gives rise to what has been termed ‘secondary Secondary 
e^.]pfaysema , with a reduction which may amount to 50 per cent in em P h ^ eiWI 
the vital capacity. The nocturnal incidence of the attacks probably 
depends on the horizontal posture. 

Paroxysmal dyspnoea differs from the more common dyspnoea of Paroxysmal 
effort in that it is not brought on by exertion but occurs at rest. It often uh 
wakes the patient from sleep in. the early hours of the morning, and I 
have known patients beg their nurse not to allow them to go to sleep, 
so frightened were they of the attack which would ensue on waking. 

It is perhaps the mental anguish even more than the physical dis- 
comfort which terrifies the patient, and which is so well portrayed in 
Allbutt’s graphic description of a severe attack: "The patient, seized 
and throttled before he could cry out, sprang up livid to wrestle with 
death The desperate conflict made the fell enemy almost visible to us. 

Now 7 this way, now that, springing up in bed to fight from, the edge of 
it, to sink back in utter exhaustion, but only to rise again panting, with 
the sweat streaming from him, desperately to renew 7 the battle, the 
scene was almost as distressing to the bystanders as to the victim.’ 

The attack may closely simulate bronchial asthma, and the differential Diagnosis 
diagnosis may rest on the presence of other signs of left-heart failure 
and of grave cardiac disease. A slight attack may pass off in a few asthma 
minutes, but a severe one will last for half an hour or more, and may 
develop into acute pulmonary oedema. 

Other types of dyspnoea which must be distinguished from cardiac From 
asthma are the air-hunger of uraemia and diabetes mellitus. The first 2S? 
is due to the inability of the damaged kidney to regulate the acid-base asthma 
equilibrium of the body, and the latter to alteration in the pH of the 
blood owing to the presence of ketone bodies. Renal and diabetic 
asthma may develop by day. They are more persistent and less paroxys- 
mal in character than cardiac asthma. The differential diagnosis usually 
presents little difficulty, in view of the presence of collateral evidence 
of nephritis or of diabetes mellitus. 
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Cardiac asthma carries a grave significance in prognosis; forty-two 
out of eighty-seven patients in the series reported by Weiss and Robb 
died within twelve months of the appearance of this symptom. 
Adrenaline and other asthmatic remedies bring little benefit, but 
morphine acts as a specific. Twenty or thirty minims of nepenthe (a 
proprietary preparation of opium containing 0*84 per cent of morphine 
in alcoholic medium; at bedtime will often ward off attacks. 

Presystolic gallop rhythm has been aptly termed The cry of the heart 
for help'. It is a sign that the last reserves have been called up and that 
the left ventricle is struggling against desperate odds. Presystolic gallop 
rhythm can usually be distinguished from other types of triple rhythm 

by the fact that it is palpable as 
well as audible, and by the even 
spacing of the three sounds 
(Bramwell, 1936) (see Fig. 56). 
The gallop impulse appears to be 
produced by sudden distension 
of the failing ventricle, and the 
gallop sound by vibrations of 
the atonic ventricular wall. Both 
these phenomena are due to an 
abnormally rapid rate of ven- 
tricular filling when, in conse- 
quence of tachycardia, the auricle 
contracts early in diastole. Like 
paroxysmal dyspnoea, gallop is 
a sign of sinister significance. In 
a consecutive series of sixty-two 
patients with this sign, fifteen 
only were alive eighteen months after they first came under obser- 
vation (Bramwell. 1935, b). 

In pulsus alternans, a sphygmographic tracing shows strong and weak 
beats alternating with one another. The difference in the strength of 
the beats is insufficient to be appreciated by the finger, but can be easily 
recognized with the aid of the sphygmomanometer. When the pressure 
in the armlet is only slightly below systolic, the weaker beats fail to 
come through and the pulse-rate at the wrist is only half the heart- 
rate. As the pressure in the armlet is allowed to fall, a point is reached 
at which the pulse-rate suddenly rises to double its previous value. 

_ Pulsus alternans must he distinguished from bigeminal heart action 
in which a weak beat due to an extrasystole follows each normal cycle. 
In this case, the weak beat is premature, and the premature sounds 
can be heard on auscultation. In pulsus alternans, on the other hand, 
the heart sounds are normal in rhythm and the large and small beats 
are evenly spaced. 

W hen the heart-rate is unduly rapid, as in paroxysmal tachycardia or 
in auricular flutter, pulsus alternans is common and is of no significance. 
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Fig. 56.— Diagram showing time relation 
of (3) accentuated third heart sound 
and (G) gallop sound to (1) first and 
(2) second normal heart sounds. 

E.C.G., electrocardiogram. A, normal 
heart sounds. B, protodiastolic gallop. 
C, presystolic gallop ( Lancet , 1936) 
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When, however, it is associated with a normal heart-rate, it is a sign 
of left ventricular defeat. 

(2) — Ischaemic Heart Failure 

When the output of the heart is inadequate to meet the requirements 
of the body, lactic acid accumulates in the muscles, the hydrogen-ion 
concentration of the blood rises, and the patient becomes dyspnoeie. 

When, on the other hand, it is only an isolated group of muscles that 
is deprived of its blood supply, the presenting symptom is not dyspnoea 
but pain. 

This is exemplified by intermittent claudication, resulting from 
thrombo-angiitis obliterans. It can also be produced experimentally 
by active movements of a limb, when the blood supply is artificially 
cut off by a tourniquet i Me William and Webster). 

That anginal pain is due to myocardial ischaemia is suggested by the 
fact that the various conditions known to be intimately associated with 
angina are such as would be likely to lead to a shortage in the supply 
of oxygen to the heart muscle. The recognition of coronary occlusion 
as a distinct clinical syndrome has thrown considerable light on this 
aspect of the problem. 

In considering the work done by the heart, it is not surprising that Cardiac 
even the slightest interference with the coronary circulation limits the 
cardiac reserve. A. V. Hill (1927) showed that in art athlete during exercise 
severe exertion the heart muscle alone may consume as much oxygen 
as does the whole body at rest. By collecting and analysing the expired 
air, Hill calculated the amount of oxygen consumed by the body during 
exercise, and from these data estimated the output of the heart per 
minute. The calculation is as follows: 

A litre of blood will carry about 200 c.c. of oxygen; by analysis of the 
arterial and venous blood it can be shown that, when the heart is at rest, 
the tissues extract about 35 per cent (70 c.c. per litre) of the oxygen passing 
through them. Since, at rest, the oxy gen consumption of the body is about 
250 c.c. per minute, the output of the left ventricle must be about 4 litres 
per minute. During severe physical exertion, such as rowing, the oxygen 
consumption may actually amount to over 4 litres per minute, he, sixteen 
times the resting requirement. 'Under such conditions, the dilatation of the 
capillary field will no doubt allow of a greatly increased coefficient of 
utilization of oxygen (say 10 instead of the normal 35 per cent). On the 
other hand, the circulation through the lungs is so rapid that the arterial 
blood has not time to get fully saturated with oxygen. Assuming that the 
arterial saturation is 18*5 instead of the normal 20 volumes per cent, each 

litre of blood will .give up 185 x (=130) c.c. of oxygen, to the tissues. 

Hence an oxygen requirement of 4*4 litres per minute means a circulation 
4*4' ' " 

rate of ~~ ( = 34) instead of the normal 4 litres per minute. Considering 

the right ventricle as well as the left, the total cardiac output reaches 
the enormous figure of 68 litres per minute. 
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We can now go a step farther. The product of this output and of the 
blood-pressure gives the work performed by the heart. Allowing a 
20 per cent efficiency, it is possible to make a rough computation of 
the amount of oxygen which the heart muscle would require to perform 
this amount of work. This is found to be equivalent to the amount 
consumed by the whole body when at rest. 

Myocardial ischaemia may be due to various causes. Of these the 
most obvious are narrowing of the coronary arteries by atherosclerosis 
or obstruction of the mouths of these vessels by syphilitic aortitis. 
That coronary spasm may play a similar part is suggested by the 
beneficial therapeutic effect of vasodilator drugs. The low diastolic 
pressure will account for angina in patients with rheumatic aortic 
incompetence, for Anrep has shown that the coronary blood-flow 
depends chiefly on the aortic diastolic pressure. A reduction in the 
coronary blood-flow can be demonstrated in dogs in which aortic 
incompetence has been experimentally produced (Smith, Miller, and 
Graber). 

The liability to sudden death in angina pectoris can be explained on 
the same hypothesis. McWilliam (1889) showed that in animal experi- 
ments a poor blood-supply rendered the ventricles especially liable to 
flbrillate. As a deduction from his experiments, he suggested that 
ventricular fibrillation was probably the cause of sudden death in heart 
disease. Lewis corroborated this hypothesis by showing that ligation of 
one coronary artery might cause death through ventricular fibrillation, 
and this observation has since been confirmed by other workers. 


4.— PROGNOSIS 

The aim in the treatment of heart disease is to enable the heart to 
balance its budget, and prognosis depends essentially on its ability to 
do so. 

On the debit side of the account the principal items are as follows: 
(1) The structural lesions; these determine the basal disability. (2) The 
functional derangements of the cardiac mechanism; these are to a 
greater or lesser extent amenable to appropriate therapeutic measures, 
but the response to treatment varies considerably in different cases. 
(3) The aetiology of the condition. (4) The stage at which efficient 
treatment is instituted. 

On the credit side we have to assess the demands which the heart 
will be called upon to meet. The social and economic status of the 
patient, the nature of his work, his temperament, his ability and willing- 
ness to co-operate with his doctor and to reduce his commitments, all 
have to be taken into account. Without amplifying in detail these 
various points, a few examples will serve as illustrations. 
ofhmn m£nt Enlargeinen t of the heart as a whole, or of any of its chambers, implies 
that the affected chamber is finding difficulty in doing its work. Enlarge- 
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me nt may be due either to hypertrophy or to dilatation, and it is rarely 
possible to determine with accuracy which of these changes predomi- 
nates. Hypertrophy is a compensatory mechanism: dilatation may also 
be compensatory as in the case of aortic regurgitation, but more 
commonly it is a sign of unfavourable significance. Broadly speaking, 
other things being equal, the greater the enlargement the greater is the 
heart's embarrassment, and the more unfavourable is the prognosis. 

The close connexion between heart failure and auricular fibrillation was Auricular 
referred to on page 370, There is. however, no disorder of the cardiac ° 
mechanism more amenable to treatment. Consequently in cases of heart 
failure hitherto untreated, or inadequately treated, a better response 
may be expected with fibrillation than with normal rhythm, 

A prolonged paroxysm of tachycardia may lead to heart failure. Here Avu* ™i 
again the prognosis is favourable, on account of the natural tendency 
for the paroxysm to stop spontaneously. 

In certain types of heart disease, such as cardio-aortie syphilis, heart Other types 
failure is a terminal event, and the prognosis is correspondingly un- 4i&re 
favourable. This may be contrasted with heart failure resulting from 
some intercurrent infection such as acute bronchitis: when the bron- 
chitis clears up, the heart failure promptly subsides. 

In connexion with aetiology consideration must be given to the A?e 
influence of age, but this can be discussed in very general terms only. 

Old people tolerate heart failure badly. They are more liable to develop 
hypostatic congestion, especially when they have to be confined to 
bed. Each of the different types of heart disease has its own natural 
history. Women with chronic rheumatic heart lesions often break down 
at the menopause, and many die before the age of fifty. 

The family history must also be taken into account. I know- of three Family 
families in which three or more members enjoyed comparatively good 
health up to the age of fifty and died of coronary disease in the course 
of the next seven years. 

Finally, the importance of early diagnosis and treatment must be 
emphasized. During the past eight years I have followed through the 
later months of pregnancy, through labour and the puerperium, a series 
of more than 400 patients with heart disease (1935, a). Many of these 
developed heart failure while under observation, but almost without 
exception they have responded well to treatment. A few, however, had 
not been under our antenatal supervision, but were admitted to hospital 
as “urgencies’ with advanced congestive heart failure. The .mortality in 
this group amounted to more than 50 per cent. Had these cases been 
seen when the signs of heart failure first appeared, I am convinced that 
some lives could have been saved. 

In acute heart failure it is often quite impossible to foretell the out- Bifficuity of 
come, in view of the numerous complications which may arise. For P ro * mm 
example, a man with coronary occlusion may die in the attack from 
ventricular fibrillation. If he survives, unless the affected artery' is small, 
his condition may be critical for forty-eight hours or more owing to 
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shock. When that danger is past, he is left with an infarct in the heart 
wall, which may lead to rupture of the ventricle. Even when the infarct 
has healed, the heart may prove unequal to its work, and death from 
progressive heart failure may result six months or more after the attack. 
Finally, every patient who recovers is a likely candidate for another 
attack, which may prove fatal. It has been truly said that the only 
certainty in such cases is that a definite prognosis will almost certainly 
be wrong. 


5— TREATMENT 


(1) — General 

The main objective in the treatment of both the congestive and the 
ischaemic types of heart failure is to enable the heart to balance its 
budget. To do so, every effort must be made to reduce the liabilities 
which it is called upon to meet, and at the same time to increase its 
assets. 

Since physical exertion makes the greatest demand upon the heart, 
rest is the most important consideration in the treatment of heart 
failure. In incipient heart failure slight curtailment of the normal daily 
routine may suffice; but in advanced cases, when the patient is oedema- 
tous or is subject to anginal attacks on slight exertion, complete rest for 
a period of several weeks may be necessary to enable the exhausted 
heart to build up a reserve. In these circumstances the patient must be 
confined to bed and be attended by competent nurses who will feed him, 
wash him, and even lift him when he wishes to change his position. He 
must not be allowed to make any physical effort, or even to attempt to 
assist his nurses in moving him. He must use a bed-pan, Dyspnoeic 
patients are more comfortable sitting up than lying flat. Some, especially 
the obese, find it easier to sleep in a chair, leaning forward with the 
forearms supported by a table and the head resting on the forearms. 
Whatever position the patient finds most comfortable should be adopted, 
and, if in bed, the feet and knees should be supported to prevent him 
from slipping down. Skilled nursing is one of the most important 
considerations in the treatment of heart failure, for it is the only means 
of ensuring complete bodily rest. 

During convalescence massage to the limbs and back is helpful in 
restoring tone to muscles which have become flabby through disuse. 
This should be followed by resistance exercises and finally by graduated 
walking exercise. 

When convalescence is complete, the future still remains to be con- 
sidered, and steps must he taken to prevent a recurrence. The patient 
must be warned against over-exertion on the one hand and insufficient 
exercise on the other. Whereas the former may precipitate another 
attack, the latter will add to the impairment of his cardiac reserve. The 
advice which I give to patients with chronic heart disease may be 
summarized by saying that they must observe moderation in all things, 
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taking regular exercise within the limits of their tolerance, but never 
making any sudden effort which entails exerting their full strength, or 
which produces dyspnoea or precordial discomfort. For example, they 
must never run for a train, struggle against the wind, or attempt to 
start their motor car by hand. They must stop eating before they are 
satisfied, and sit quietly in a chair for half an hour after meals. 

Next in importance to physical rest is peace of mind, for a state of Anxiety 
mental, anxiety is incompatible with, physical relaxation. Here psycho- 
logical considerations predominate, and call for tact and cheerfulness 
on the part of both nurse and doctor. 

An adequate period of sleep must be secured at all costs. When lack Hypnotics 
of sleep is due to pain, morphine may be necessary, but often one of 
the milder hypnotics, such as 5 grains of allobarbitone (dial) with 5 
grains of aspirin, will suffice. Paraldehyde is a safe hypnotic in these 
cases, but it must be given in full doses f'i.e. not less than 2 fluid 
drachms). A "night-cap’ of whisky with hot water and lemon is often 
helpful. 

When the patient is acutely ill, fluid only will be tolerated, and this Diet 
is best given in the form of peptonized milk, one pint in the twenty-four 
hours being sufficient. If milk alone is not tolerated, it may be diluted 
with an equal quantity of lime-water or aerated distilled water, and 
three or four drops of weak tincture of iodine may be added to the 
mixture. Glucose given with insulin has been recommended in acute 
heart failure but opinion is divided regarding the efficacy of this line 
of treatment. 

Patients with persistent vomiting can sometimes retain iced chain- Rectal 
pagne; but it may be impracticable to feed them by the mouth, and $***&* 
recta! feeding may have to be resorted to. A small enema, consisting of 
an ounce of glucose in a pint of physiological saline, given four-hourly, 
is preferable to the more complex formulae sometimes prescribed. Ob- 
stinate flatulent distension of the stomach can frequently be overcome 
by this means when all other methods of treatment have failed. 

When the patient is again able to take solid food, a dry diet is best, 
thirst being quenched by drinking between, instead of with, meals (he. 
half an hour before, or one hour after, a meal). The meals should be 
small in. order to avoid over-distension of the stomach, and given at 
frequent intervals. During the day the patient should never go longer 
than three hours without food, though in the acute stage of the illness 
the total heat value of the diet need not exceed 1,000 Calories. 

Flatulence is often troublesome; it may be relieved by a carminative Treatment ■ 
after meals, in the form of a couple of soda mint tablets or of the follow- 
ing mixture: 

Menthol - - - - - J grain 

Aromatic spirit of ammonia - - - 30 minims 

Compound tincture of cardamom - - 30 minims 

For patients accustomed to take alcohol, creme de menthe may be 
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prescribed in place of the usual carminatives. Strong tea should be 
prohibited, even during convalescence, but weak China tea and milky 
coffee are permissible. 

Flatulent distension due to dietetic indiscretion may precipitate an 
attack of acute heart failure, and even slight exertion after a meal 
will evoke symptoms of distress in a patient whose cardiac reserve is 
limited. In the early stages of angina of effort, it is by no means 
uncommon for the patient to complain of pain when walking to the 
station in the morning, and to be free from pain throughout the 
remainder of the day. The reason is obvious. He likes to lie in bed 
until the last possible moment, bolts his breakfast, and dashes off to 
catch his train. It is a sound rule for the patient with incipient heart 
failure, either of the congestive or of the ischaemic type, to sit quietly 
in a chair for at least twenty minutes after meals. 

Obesity imposes an unnecessary burden on the damaged heart. More- 
o\ei it establishes a vicious circle; for hy diminishing the cardiac reserve 
it limits exercise, and lack of exercise tends to increase obesity. To 
break this circle, a diet low in fats and carbohydrates should be pre- 
scribed together w ith massage and carefully graduated exercise. 

(2) — The Nervous Factor 

In the treatment of all cases of heart failure, but especially in those 
of the ischaemic type, the nervous aspect calls for careful consideration. 
The typical anginal subject is by no means a neurotic; but some 
patients are more highly strung than others, and the nervous pattern 
of the individual is largely instrumental in determining the clinical 
picture, which it may modify in various ways. In the first place, the 
threshold of sensitivity to pain varies in different people. Other things 
being equal, the limitations imposed on the patient’s activities are much 
greater in the hyper- than in the hypo-sensitive subject. Secondly, in 
the irritable ‘nervy’ type of individual, an anginal attack may be 
precipitated by a relatively trivial emotional stimulus, since the detonat- 
ing mechanism which fires off an attack lies dangerously near the surface. 
Minor annoyances will, in him, suffice to produce an emotional storm 
adequate to provoke a seizure; whereas, in the calm placid person, a 
much more massive stimulus is required to bring on an attack. Thirdly, 
there is the element of anxiety, for angina is proverbially associated 
with sudden death. 

Much can be done to combat the nervous factor and thereby to reduce 
to a minimum the aggravation of the disease for which it is responsible. 
Bromides, phenobarbitone (luminal), and other cerebral depressants 
will render the patient less liable to attacks, and will make the attacks 
less distressing when they do occur. Evans and Hoyle (1933 and 1934) 
have shown that, in angina pectoris, when drugs are given in a routine 
manner, the cerebral depressants are the only group which reduce the 
frequency of attacks. The anxiety factor can only be treated effectively 
by a sympathetic and understanding medical attendant, who can 
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picture the outlook from the patient’s point of view and appreciate 
Ms difficulties. 


(3) — -Drugs 

The specific treatment of the different disorders of the cardiac mechan- 
ism which are intimately associated with heart failure .has been fuLy 
described in the articles dealing with these subjects. 

The value of digitalis in the treatment of auricular fibrillation is now Digitalfc 
universally recognized. That this drug can produce benefit In cases of 
heart failure with normal rhythm is more difficult to prove: but many 
cardiologists of repute believe that It can. especially in cases of left 
ventricular failure with gallop rhythm and pulsus alternans. 

The work of Evans and Hoyle has clarified the position with regard Nitrites 
to the use of nitrites In angina pectoris, and has shown that these drugs 
are useless when given, in a routine manner but of great value in aborting 
or preventing attacks. 

In the treatment of congestive heart failure with oedema, the mercurial 
diuretics, such as injection of mersalyl (salyTgan), have added much 
to the therapeutic possibilities. 

The position as regards cardiac stimulants is still unsatisfactory. 

From clinical evidence drugs such as cardiazol and c ora mine are of 
undoubted value, though experiments on animals have so far failed to 
elucidate their mode of action. 

Reference has already been made to the value of the opiates in cardiac Opium 
asthma and acute pulmonary oedema. Cardiac patients tolerate opiates 
well, and the fear of using them in patients with heart failure is quite 
unjustified. 

When heart failure is secondary to chronic pulmonary disease such Oxygen 
as emphysema, oxygen is useful, for In these cases the nutrition of the 
myocardium suffers from the general anoxaemia due to defective 
oxygenation of the blood In the lungs. Similar benefit cannot be 
expected when dyspnoea and cyanosis are due either to a sluggish 
circulation or to direct transference of the blood from the right to the 
left side of the heart, as occurs in some forms of congenital heart 
disease. In these cases the blood becomes fully saturated with oxygen 
in passing through the lungs, and the fault lies not in the lungs but 
elsewhere. 

The aim of oxygen therapy is to increase the tension of oxygen in the Method, < 
alveolar air. It has been proved experimentally that this cannot be 0Xnm lerm 
achieved by the old ‘open’ method with a funnel suspended in proximity 
to the patient’s face. If an oxygen tent is not available, the simplest 
effective method of giving oxygen is to deliver it through a small rubber 
catheter pushed well back into the nasopharynx, and held in position 
by a piece of strapping attached to the upper lip. The oxygen should 
be bubbled through water, as the dry gas is irritating. A tablespoonful 
of brandy may be added to the water, so that some of the alcohol 
vapour is carried over with the oxygen. Incidentally the water-bottle 
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senes as a gauge to measure the amount of oxygen the patient is getting. 
The gas should pass through the water at a rate of at least five bubbles 
per second. 

Blood-letting to the extent of 10 to 20 ounces may prove a life-saving 
measure in acute heart failure. The special indications for employing 
this treatment are venous engorgement with cyanosis and acute pul- 
monary oedema. 

(4) — Surgical Measures 

Certain surgical measures which have been employed in the treatment 
of heart failure merit consideration, though they must still be regarded 
as being in the experimental stage. Complete thyroidectomy by lowering 
the basal metabolism reduces the heart’s liabilities, and might therefore 
be indicated on theoretical grounds. In congestive heart failure the 
results of this operation ha\e not come up to expectation, but in angina 
they have been more promising. Operations such as sympathectomy 
serve to relieve pain, but whether these procedures are justified appears 
doubtful, for pain in angina is a danger signal which w'arns the patient 
that he is overtaxing his heart; if therefore the pain is relieved without 
eradicating the cause of the disease, an important safeguard may be 
removed. 

(5) — Summary 

In Fig. 57 I have attempted to summarize diagrammatically the 
therapeutic possibilities in the treatment of heart failure of the 
ischaemic type. A similar diagram could be devised for the congestive 
type. 

In the normal healthy subject (I), the cardiac reserve (A-E) far exceeds 
the basal resting requirements of the body (E-F). In the patient with 
angina (II), on the other hand, the cardiac reserve (C-D) is greatly 
reduced. The reduction is in part attributable to impaired efficiency 
of the heart (A-C). This depends on various factors, of which the most 
important is insufficiency of the coronary circulation (A-B). Structural 
changes in the coronary arteries and in the myocardium are permanent 
and therefore beyond the scope of therapeutic measures. But, as has 
been pointed out above, the nervous factor is of great importance in 
determining not only the sensitivity to pain but also the liability to 
attacks. This can be, in part at least, controlled by cerebral depressants. 
Similarly, toxic factors affecting the myocardium, such as tobacco and 
focal sepsis, may be eliminated. By these means efficiency of the damaged 
heart can be increased from D-C to D-C'. It may be hoped, by suitable 
treatment, to lighten to some extent the load imposed upon the heart 
by such factors as obesity and high blood-pressure, thereby increasing 
the cardiac reserve from C-D to C-D'. That marks the limit of possible 
therapeutic achievement. When it has been attained, the patient must be 
content to adapt his mode of life to his reduced exercise tolerance C'-D'. 
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Briefly, the aim in treatment b to enable the heart to balance its 
budget by increasing its intrinsic assets, by reducing its extraneous 

inn 


Normal Pat tent Patent 

healthy before after 

s^e'ert treatment treatment 



Fig. 57. — Diagram showing cardiac reserve (dark area) in Mj normal subject, (III 
patient with angina before treatment, and (III) same patient after treatment. 
Various factors limiting cardiac reserve in anginal patient are shown In II and 
HI. Limitation is due partly (D-Ej to increased basal requirement and increased 
cardiac load, and partly (A-Cj to impaired myocardial efficiency (Proceedings of 
the Moya / Society of .Medicine, 1935) 

liabilities, and, finally, by adapting the patient’s mode of life to the 
capacity of his damaged heart. 
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1 -DEFINITION 

660.] The term radiant heat therapy has long been used for a form of 
treatment in which the body is exposed to rays emitted from the in- 
candescent filament of an electric lamp or a coil of wire heated to red- 
ness. Heat rays are emitted from both sources. The first yields also the 
rays of the visible spectrum from red to violet; and the second also visible 
red rays. Although visible rays, like heat rays, are thermogenetic in 
action, theirenergy is insufficient to produce appreciable heat in the body. 
Consequently the therapeutic effects that follow exposure to the sources 
just mentioned are due almost entirely to the heat rays. 

At the present time increasing use is being made of objects heated 
just below 7 redness as a source of heat rays. They do not emit rays of 
other kinds. Since their introduction it has become the custom to use 
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the name infra-red for the heat rays emitted not only from these non- 
luminous sources but also from those first mentioned. The name infra- 
red denotes the position of the heat rays in the spectrum in relation to 
that occupied by the visible rays. It also serves to distinguish them 
from other rays, such as the short electro-magnetic or Hertzian, which 
also have the power to heat the body. In the remaining part of the 
present article the expression infra-red will be used in place of radiant 
heat, not only for the rays but also for the generators and the treatment 
conducted by their means. 

The name infra-red might create the impression that a new form of 
treatment had been introduced, but the treatment is one of extreme 
antiquity. What actually is relatively new is work on the penetrating 
power of infra-red rays, improvement in the design of filament lamps for 
producing them, and the introduction of special generators that yield 
infra-red rays only. 


2-WAVE-LENGTHS 

In physics the length of a wave is measured in Angstrom units. An 
Angstrom unit, denoted by the symbol A, is a ten-millionth part of a 


cv 


^ y'v 'V ' 

violet' red ' near middle far infra-red 
infra-red infra-red 

Fig. 58. — Visible and infra-red spectrum 

millimetre. A micron, denoted by the symbol is a thousandth part 
of a millimetre. Therefore 1/x equals 10,000 A. As medical workers 
are more familiar with microns than with Angstrom units, the wave- 
lengths of infra-red and visible rays will be given in terms of microns. 

Infra-red rays are those of which the wave-length is longer than that 
of visible red rays. The wave-length of visible red rays is 0*77/x. The 
infra-red rays that are derived from heated objects and are used for 
therapeutic purposes have wave-lengths that range from 0*8^ to about 
15/i. The positions occupied by visible rays (from red to violet) and by 
infra-red rays of certain wave-lengths are shown in a schematic repre- 
sentation of a spectrum (see Fig. 58). The infra-red portion of the 
spectrum is subdivided into three regions. The region nearest to the 
visible portion — the so-called near region — is occupied by rays of 
which the maximum wave-length is 1-5/*. As this wave-length is approxi- 
mately double that of the visible red rays, the near region constitutes 
one octave of the spectrum. Similarly the visible rays, in the region 
red to violet, comprise another octave. A second, or middle, region of 
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the infra-red spectrum is occupied by rays of wave-lengths between 
!'5|i and 3 a and comprises another octave. The third, or far, region is 
the remaining portion of the infra-red spectrum: it is comprised of 
rays of wave-lengths between 3 y and about 1 5; . 

The reason for subdividing the infra-red portion of the spectrum in Dirkrencmm 
the manner shown in Fig. 58 is that the rays belonging to the near region 
have a much greater penetrating power than those which belong to the * 
far region. This subject is considered on page 39 L Moreover, different 
types of generator do not yield 
the same proportion of rays of 
alt wave-lengths. 

The rays belonging to the near 
region are sometimes called rays 
of short wave-length, and those 
that belong to the far region are 
sometimes called rays of long 
wave-length. These expressions 
are colloquially convenient, but 
it will be realized that the words 
“short* and Tong* are used in a 
relative sense. When they are 
used it is necessary to add infra- 
red rays, because the term short 
waves is used in connexion with 
short Hertzian waves, which are 
at least twenty-four million times 
longer than the shortest infra- 
red rays. 

3 -GENERATORS 
(1)— Types 

There are three main types of 
infra-red ray generators: (i) those 

in which the source of the rays Fig. 59 .—The Sollux lamp 

is the incandescent filament of 

an electric lamp; (ii) those in which the rays are derived from the red- 
hot coils of a generator that resembles the domestic electric radiator; 

(iii) those in which the current heats a metal ribbon and the rays are 
emitted from the surface of a cylindrical or rectangular holder in which 
the ribbon is embedded. 

(i) A widely used generator of the incandescent filament type is that Type 1 
known as the Sollux (see Fig. 59). It contains a single electric lamp. 

Within the bulb is a tungsten filament in an atmosphere of nitrogen. 

The lamp is mounted in front of an aluminium reflector. The maximum 
electrical energy needed for heating the filament to incandescence is 
1,000 watts. Thus if the main voltage is 200 a current of 5 amperes will 
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be required. When this amount of energy is used, there is a uniform 
distribution of heat over a circular area about 5 feet in diameter at a 
distance of 4 feet from the bulb. The Sollux lamp can therefore be used 
for general treatment. When local treatment is required, a conical hood 
is made for attachment to the reflector for the purpose of restricting the 
rays to small areas of the skin. The output can be reduced, when desired, 
by diminishing the current. For this purpose the variable resistance 
(rheostat) mounted on the pedestal is used. Sollux generators are also 
constructed with smaller bulbs. These are used for local treatment only. 

The so-called radiant-heat generators contain a number of small fila- 
ment lamps mounted in a cabinet. These lamps yield a larger output 

of visible than of irifra- 
red rays. They are less 
efficient for therapeutic 
purposes than those of 
the modern type which 
are specially designed for 
infra-red ray treatment. 

(ii) Generators that con- 
tain coils of wire heated 
to redness do not yield 
a full range either of 
visible or of infra-red 
rays. For this reason 
they are less efficient than 
generators of the other 
types and are less often 
used than those of the 
other types. 

(iii) In generators of this 
type the source of the 
radiation is non-lumin- 
ous. The current from 

the main passes along a metal ribbon and heats it to a degree just short 
of redness. The metal is an alloy of nickel and chromium. In some 
models it is wound in the form of a spiral round a porcelain rod. A 
coating of cement is placed round the porcelain and ribbon. The 
cement is covered by a dark vitreous enamel. The complete radiating 
element has the shape of a solid cylinder. 

In other models the ribbon lies between two contiguous plates of in- 
sulating material, such as micanite. A steel plate is placed in contact 
with one of the micanite plates, and a layer of asbestos in a shallow 
tray lies in contact with the other plate. The steel is covered on its outer 
surface with a layer of dark grey enamel. It is from this surface that the 
rays are directed on to the patient. The complete radiating element is 
rectangular in shape. From two to hve of these elements are mounted 
on a suitable support. 



Fig. 60. — Infra-red ray generator fitted with 
non-luminous radiating elements 
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Fig. 60 is an illustration of a generator containing 
ments, each of which is cylindrical in outline an 
inches in length and 1|- inches in diameter. The eL 
in a tunnel-like cabinet which can be placed ovei 


i eight radiating ele- 
i measures about 8 
‘merits are mounted 
■ the trunk. Smaller 


cabinets containing six radiating elements can be placed over a limb. 

Some infra-red ray generators are made with interchangeable emitters. Generators of 
Either a filament lamp or a n on-luminous radiating element may be uu 'P iex 
fitted to the same 

holder. These duplex ^ 4* %, 

generators are small 
and portable. They 
are suitable only for 
local treatment. One is 
illustrated in Fig. 61. 
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(2)— Output 

The infra-red output 
of various generators 
differs both quanti- 
tatively and qualita- 
tively. Generators of 
small size take small 
amounts only of cur- 
rent and do not yield 
as great an output of 
infra-red rays as 
machines of large size 
which requi re currents 
of higher amperage. 

The qualitative differ- 
ences, however, are 
more important. It 
must not be supposed 
that generators of 
different types yield 
an equal output of infra-red rays of all wave-lengths. When the emitter 
from which the rays are given off Is heated not quite to redness, there 
is a greater output of infra-red rays of longer wave-length than of 
shorter wave-length. On the other hand, the converse is the case when 
the emitter is heated to incandescence. Thus, in the Soliux generator Output of 
with its incandescent emitter the rays that are given out in the largest 
proportion are those with a wave-length of 1*. There is also a large 
proportion of rays with wave-lengths a little shorter (from Ip to 0-8*) 
and a little longer (from 1* to 1*5*). The output progressively diminishes 
as the length of the weaves grows longer than 1*5*. In other words, the 
Soliux generator yields a large supply of infra-red rays of short wave- 
lengths belonging to the near region of the spectrum. 


Fig. 61, — Generator of duplex type, (a) Non-Iuminous 
emitter, (h) Incandescent emitter 
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In the generator with non-luminous emitters (see Fig. 60) the infra-red 
ra\s \ielded in the largest proportion are those with wave-lengths from 
about 4u to 7 it. There is only a minute supply of rays of short wave- 
length that belong to the near region of the spectrum, and the output 
gradually diminishes as the wave-length increases beyond 7 /z. This 
generator, like others with non-luminous emitters, is a source chiefly 
of rays with long wave-lengths that belong to the far region of the 
spectrum. 

Knowledge of the output of infra-red rays from luminous and non- 
luminous emitters is of more than academic importance. It will be shown 
on page 392 that the output is one of the important factors in determining 
the depth to which it is possible to heat by means of the rays. 

(3)— Selection 

For the practice of infra-red ray therapy it is advisable to have two types 
of generator, one containing a luminous and the other a non-luminous 
emitter. Large generators are more useful than small models, because 
general treatment, as well as local, can be given by their means. The 
question of the choice between luminous and non-luminous emitters 
depends on \arious factors. As already stated, a luminous emitter pro- 
vides the most penetrating rays, and it should be selected when heat is 
likely to act directly on the pathological tissue. On the other hand, if 
the diseased tissue is beyond the reach of the rays, the treatment will be 
that of the symptoms, and it should preferably be conducted by means 
of a generator containing a non-luminous emitter, because the periods 
of treatment can be lengthened when desired, without producing irrita- 
tion of the skin. This, however, is merely a preliminary guide to the 
selection of apparatus at the beginning of the treatment. If the patient 
does not derive relief after a reasonably long trial, a generator of the 
other type should be used. In practice it is sometimes found that the 
same disease responds better in some cases to treatment by rays of long 
wave-length, whereas other cases, clinically similar, derive more relief 
from rays of short wave-length. 


4.— PROPERTIES 

Nearly all the biological (physiological and therapeutic) changes due 
to the action of infra-red rays are those that would be brought about 
by heat. But some phenomena raise the question of the power of the 
rays to produce chemical as well as thermal changes. One of these 
phenomena is pigmentation of the skin. Pigmentation is often observed 
on the legs of those who sit for long periods in front of electric radiators. 
In the practice of infra-red ray therapy it is often noted that patients 
who have been exposed to generators that contain incandescent emitters 
complain of irritation of the skin, a feeling which they do not notice if 
the generator contains a non-luminous emitter. Another phenomenon 
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which suggests the production of chemical chir.ge? has been de-cribed 
by W. Beaumont. He found that some purer.*.' complained of dis- 
comfort in their eyes. They noted it within two hours of their treat- 
ment. and it lasted for six or seven hours. This complaint was made 
even after exposure to non-luminous emitters. 

The nature of any chemical change brought about by infra-red rays 
is unknown. Whether the therapeutic effects are due in any degree to 
chemical as well as thermal changes must for the present remain a 
matter of opinion. 

When the infra-red rays pass into the body, there is a transformation Thermal 
of radiant energy into thermal energy*. There is a production of heat 
along their path in the tissues down to the level at which they are 
stopped, and if there is a sufficient quantity of radiant energy the heat 
will be sufficient to cause a rise of temperature. When the body is 
sufficiently near to an infra-red ray generator and the skin exposed to 
the rays, the surface temperature will gradually rise and can easily 
be made to attain the maximum value that the skin can tolerate. The 
tissues beneath the skin will likewise be heated, but there is considerable 
uncertainty as to the maximum depth at which a rise of temperature 
can be produced. 

By exposing the skin to infra-red rays from an incandescent source 
Sonne found" a temperature of 1 17-8 F. at a depth of 5 mm. when the 
surface temperature was 1 10-8 ' F. When the rays were derived from 
a non- incandescent source, the temperature at the same depth was 
107* F. when the surface temperature was 114' F. 

Loewy and Dorno used infra-red rays of long wave-length and found 
a temperature of 100*4'* F. at a depth of 10 mm. to 25 mm. Lsing 
rays of short wave-length they noted a temperature of 104 : F. at a 
depth of 25 mm. On the other hand, Bachem and Reed were unable to 
obtain rises of temperature at more than a relatively slight depth below 
the surface. They found that the rays from the far region of the spectrum 
had very little penetrating power, whereas those from the near region 
were able to penetrate the skin and pass into the superficial fascia. 

On account of the discrepancy in the findings noted above it is advis- 
able to study the factors which decide the question of the depth to 
which the infra-red rays can heat the body. These factors include the 
penetrating power of the rays, the amount of energy conveyed by the 
rays, and the action of the circulation in removing heat by convection. 

Experiments were made by H. J. Taylor on a layer of homy tissue Penetrative 
that had separated from the skin of a subject exposed to ultra-violet 
rays; he found that it stopped the passage of all infra-red rays with 
wave-lengths longer than 6/u From experiments conducted on layers of 
water in order to ascertain the thickness that would stop the passage 
of waves of different wave-lengths he found that a layer as thin as 
0-05 mm. stopped all the infra-red wave-lengths longer than 2-8/c As 
the soft tissues of the living body contain a large proportion of water, it 
is improbable that tissues at more than a very slight depth below the 
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surface ars reached by any wave-length longer than 2*8 /*. It may 
therefore be assumed that the long wave-length infra-red rays, which 
belong to the far region of the spectrum from 3 /* to 15/*, do not pene- 
trate below the epidermis. 

Taylor found that a layer of water 10 mm. thick stopped the passage 
of infra-red rays that had wave-lengths longer than 1*4//.. It is evident 
then that a slight diminution in the length of the wave is accompanied 
by a considerable increase in the penetrating power of the ray. There 
is some ground therefore for assuming that the rays belonging to the 
middle region of the spectrum are able to pass through the epidermis 
and superficial fascia and, perhaps, the tissue a little deeper, if the 
superficial fascia is less than 10 mm. thick. 

Infra-red rays that have wave-lengths shorter than 1*4/* have a still 
greater penetrating power. Some of them, probably those of which the 
wave-length is almost as short as that of visible red rays, are able to 
pass through thin parts of the body, such as the hand. 

The power of infra-red rays to heat the tissues below the surface 
depends not only on their penetrative power but also on their intensity, 
i.e. the amount of radiant energy they convey. Although the rays with 
the shortest wave-lengths have the greatest penetrative power, they will 
not raise the temperature at the maximum depth which they are capable 
of reaching if they are not present in sufficient quantity. For this reason 
it is obvious that a generator must not only emit rays of short wave- 
length but must emit them in sufficient amount, if it is desired to heat 
parts at more than a slight depth below the surface. 

The circulating blood has the power of removing heat by convection. 
If the heat is removed as fast as it is generated, there will not be any 
rise of temperature. In parts such as the skin and superficial fascia, where 
the blood-supply is not large, the amount of heat removed will be 
small. But in more vascular parts a greater amount of heat will be 
lost. If the abdominal wall were thin and allowed the passage through 
it of a sufficient quantity of infra-red rays, it is doubtful if a rise of 
temperature could be produced in the highly vascular viscera. 

There is every likelihood that infra-red rays can heat to a greater depth 
below the surface than can be reached by the heat derived from hot 
objects placed in contact with the skin. The actual depth must for the 
present remain a matter of judgement. One centimetre below the surface 
would appear to be the maximum. 


5 -ADMINISTRATION 

The part to be treated must be divested of clothing. The patient may be 
seated when the upper limb, leg, or foot is under treatment, the parts 
being supported so that they can rest in comfort without moving. He 
should be recumbent when the neck, trunk, hips, or thighs require 
treatment. The distance of the generator from the body should be 
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adjusted so that the patient feels a comfortable degree of heat. When 
non-lurainous emitters are used, the current should be switched on 
two or three minutes in advance, because the radiating emitters do 
not at once reach their maximum temperature. When the face is in 
the path of the rays, the eyes should he protected, a. sheet of cardboard 
being suitable for the purpose. The initial exposure may last for Length of 
ten minutes. During successive sessions the period should progressively €X ^ mri 
be lengthened until it reaches a maximum of twenty minutes. This time 
should not be increased when luminous emitters are used, othermi.se 
the irritation of the skin, referred to on page 390. may occur in some 
patients. The length of the session may gradually be increased to thirty 
or forty-five minutes if non-lurainous emitters are used. The treatment 
may be given daily or on alternate days. 


6 -THERAPEUTIC USES 

The maladies and morbid conditions for which infra-red ray therapy imikatmm 
should be prescribed are those for which heat is a rational form of 
treatment (see Diathermy, Voh IV, p. 31, Electrotherapy, VoL IV, 
p. 490. and Hydrotherapy). Infra-red radiation is, in fact, a branch of 
thermotherapy. If it has any chemotherapeutic action, too little is 
known of it to serve as a guide in the selection of cases for treatment. 

Like other theraiotherapeutic agents the rays possess the power of 
relieving pain and spasm and the sensation of cold. They are useful and 
convenient for the purpose of raising the temperature of parts that are 
pathologically cold. They aid the resolution of inflammation. Although 
they do not possess any direct bactericidal action, they possess some 
power of helping the tissues to free themselves from infection, more 
especially when the infection is near the surface. They facilitate drain- 
age from wounds and aid healing. 

One of the advantages of using infra-red rays for theraiotherapeutic Advantages 
purposes is that they provide a constant and continuous supply of heat 
that can he maintained for any length of time. Although electrically 
heated pads in contact with the skin offer the same advantage, it 
is unlikely that they produce a rise of temperature to the same depth as 
infra-red rays derived front an incandescent emitter. The heat from the 
pad can enter the body only by conduction, a process which is slow and, 
at the same time, hindered by the heat-convecting action of the blood 
in the subepidermal capillaries. On the other hand, when the more 
penetrating infra-red rays are used they actually generate heat within 
the body, and less heat is lost in the less vascular tissue below the sub- 
epidermal capillaries. 

Infra-red rays are unable to heat the body to the same depth as the 
diathermic current, but their use in the treatment of disease in more 
superficial situations has much in its favour: the apparatus is simple and 
there is nothing that gets out of order during its use; and patients do not 
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need the constant personal attention that must be given to those who 
are under diathermic treatment. 

Although infra-red ray treatment is not followed in any disease by 
spectacular results after failure of other remedies, there are nevertheless 
man> common maladies for which heat is a rational form of treatment, 
and which may ad\ amageously be treated by infra-red rays if they fail 
to respond to a reasonable trial of drugs or simpler thermal measures. 

Of the diseases treated in a fair number of cases by infra-red rays the 
greatest success has been obtained in fibrositis. Under this heading 
are included not only the cases in which painful nodules are palpable 
but others in which there is pain or tenderness in the muscles or fibrous 
tissues, without the presence of palpable nodules, and which sometimes 
are named myalgia, myositis, or, if the lumbar region is affected, 
lumbago. Relief of pain usually follows treatment by infra-red rays. In 
long-standing cases it is adv isable also to administer kneading massage 
and passive movement. 

Cases which sometimes are diagnosed as peripheral neuritis (brachial, 
occipital, sciatic) are often examples of referred pain rather than of 
true neuritis, and a careful search will often reveal nodules of fibrositis 
or small tender areas in the region of the neck, shoulder, hip, or other 
part. These are the forms of neuritis which respond best to infra-red 
ray treatment. The region where the nodules or tender points are 
elicited should be subjected to the influence of the rays, as well as the 
parts to which the pain is referred. 

In arthritis the action of infra-red rays is beneficial in cases due to 
trauma, the object of the treatment being the relief of pain and the 
acceleration of resolution. In osteoarthritis the rays cannot be expected 
to check the progress of the disease; but, if an osteoarthritic joint is 
painful or swollen in consequence of injury or over-use, some relief can 
be obtained from infra-red ray treatment. To rheumatoid arthritics the 
rays may bring relief during the quiescent stages; but, unless the pro- 
gress of the disease is arrested by the discovery and eradication of a 
primarily infected focus, the benefit derived will only be temporary. 

Infra-red rays can advantageously be administered to parts which are 
subnormal in temperature in consequence of paralysis, especially in 
cases in which groups of muscles exhibit the reaction of degeneration 
(see Yol. IV, p. 485). Progress towards recovery is delayed by cold, and 
the action of the ray treatment is to raise the temperature of the. cold 
part. In cases of paralysis in which recovery is long delayed and the onset 
of contracture is feared it is advisable to suspend treatment by electrical 
stimulation and to substitute infra-red ray treatment, using a generator 
with a luminous emitter. 

In inflammation of the accessor} 7 sinuses the infra-red rays can relieve 
pain in the early stages, but when suppuration has supervened it is 
doubtful if they are able to do more than accelerate drainage. 

In some diseases of the skin, e.g. acne vulgaris and furunculosis, the 
rays have undoubted therapeutic value, more especially in cases which 
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are not of long duration. If pus has formed. Its discharge is accelerated; 
and. if the inflammation Is not purulent, the treatment seems to favour 
its resolution. Infra-red ray treatment does not appear to have any 
special value In true eczema, but It is helpful in. some cases of the so- 
called trade eczemas which are forms of dermatitis caused by chemical 
Irritants. 

Infra-red rays can play a useful part in the treatment of inflammation Inflammation 
following injury. Their use, however, should be withheld until the acute 
stage has passed. In contusion, sprain, synovitis, and tenosynovitis 
the treatment may be given dally, and each application of the rays 
should be followed by massage. When the injury has been so severe as 
to cause fracture or dislocation, the infra-red ray treatment may be 
begun about one week after the necessary surgical treatment. The frac- 
tures most suitable for treatment are those in the vicinity of joints, 
such as the wrist and ankle. Massage should be administered after each 
application of infra-red rays. In traumatic inflammation massage and 
movement are perhaps more important than ray treatment, but the last 
mentioned is a useful preparatory treatment. 
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Reference may also be made to the following title: 

CRAMP 


1.— DEFINITIONS 

Heat-stroke is hyperthermia due to failure of the body to com- 
pensate for a relatively hot environment. Heat-exhaustion is circulatory 
embarrassment associated with ionic imbalance, also due to a hot 
environment. This condition is often a prelude to heat-stroke. 

396 
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2,-AETIOLOGY 

The aetiological agent responsible for the phenomena of heat-stroke 
and allied conditions is simply heat. i.e. the luminous and dark electro- 
magnetic waves extending, roughly, from a wave-length of 5.000 to 

8.000 Angstrom units in the visible range and below S.000 A to about 

20.000 A in the invisible or infra-red range (Aron; Freer; Gibbs: 
Marsh. 1930). Bright and dark rays of heat emanate from the sun; 
infra-red from secondarily heated moisture-laden air (G. C. Simpson), 
sun-heated buildings or ground; from molten-metal containers in a 
foundry (Tfaorneycroft). or from a boiler furnace, ashore or on ship- 
board (Fairley; Smith); from the hot humid atmosphere and walls 
of a deep mine (Haldane, 1905; Moss); or from many different situa- 
tions increasing with the developing complexity of modern industrial 
operations. The relation of temperature to working capacity was well 
shown by Cadman. 

Haldane (1905) showed the aetiological importance of moist heat and 
demonstrated that the wet-bulb thermometer was a most reliable 
guide and that the limits of a man’s power of accommodation were 
passed when the temperature of still air, as shown by the wet-bulb, 
exceeded 88' to 90 : F., even when the man was stripped to the waist 
and doing no work; in air moving at two miles an hour the critical 
wet-bulb temperature rose to about 93' F. The air temperature, wind 
velocity, and relative humidity (the ratio of absolute humidity to 
saturation) are all important factors (Hill; G. C. Simpson) and have 
been combined in an arbitrary expression, "the effective temperature’, 
by Yagloglou, McConnell, and Fulton, who also define a ‘comfort 
zone’. If the air is dry as well as warm, the wind will increase evapora- 
tion and so tend to cool the body; but the warm air and evaporation 
act in opposite directions, and it is important to know which effect 
will prevail, for if the warming tendency is greater than the cooling 
the body-temperature may rise (G. C. Simpson). Normand found 
that in calm air the normal human body could support an air- 
temperature of 100° F. if the relative humidity was less than 90 per 
cent; 120° F. if it was less than 40 per cent; 140° F. if it was less than 
15 jir cent; but, even though the air was quite dry, death occurred at 
128° F. with a wind velocity of 20 miles an hour; at 117° F. with a 
velocity of 56 miles an hour. These velocities are not unknown to 
occur in hot desert winds, such as the simoom (G. C. Simpson). In an 
analysis of fifty cases of heat-stroke, with a mortality of 20 per cent, 
among British troops in India between June 1909 and August 1910, 
Pembrey (1913, 1914) showed that in half the cases the wet-bulb 
was 80 3 F. or more, in eight cases 84° F. or more, and in five cases 
85° F. or more, the highest dry-bulb temperature being 112° F. 
During the exceptionally hot June-JuJy 1934, thirty-seven cases of heat- 
stroke among Chinese were observed in Shanghai, 64-8 per cent being 
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unconscious on admission and the mortality 35 per cent; wet-bulb tem- 
peratures oscillated between 80' and 85 3 F. s and dry-bulb temperatures 
reached 104* F. (Chun). Rogers (1908) showed that a mean tempera- 
ture of 1QS : F. and a maximum of 118° F. with relative humidity less 
than 60 per cent, or a relative humidity more than 60 per cent with 
a mean temperature of 98 2 F. and a maximum of 108° F., were 
dangerous. Smith described a U.S A. battleship in 1925 in the engine- 
room of which wet-bulb temperatures were 110° F. and dry-bulb 
130"" F.; eighty- two cases of heat-stroke occurred. It is generally agreed 
(Willcox, 1920, b) that heat-stroke cases for the most part occur at the 
end of or during a spell of exceptionally hot weather (dry-bulb 110° F. 
significant, dry-bulb 120° F. very dangerous), as pointed out by Rogers 
(1908) and supported by my experience (Marsh, 1930) and that of 
Morton, who showed that 120° F. appeared to be a dangerous level 
under the dry atmospheric conditions then prevailing in Baghdad. 

In any of the circumstances above described the human body may be 
exposed to heat of such quality or intensity that the natural powers of 
cooling are nullified or overwhelmed and the body-temperature rises, 
thus increasing the respiratory and nitrogenous exchanges (Sutton) and 
causing not only retention of heat hut actual over-production (Brooke), 
the body-temperature increasing to a noxious or fatal degree, heat- 
stroke proper. It was shown by Halliburton and Mott (1903) that in 
vitro a temperature of 108 3 F. coagulated a watery extract of human or 
animal brain tissue (grey matter) in three hours, but that temperatures 
of 104 3 or 105' F., kept up for eight hours, did not produce any effect. 
Wood showed that heating the brain of animals caused insensibility at 
108' F. and death at 1 1 3° F. and that the myosin of the heart coagulated 
at 11 5° F. Marinesco found in experiments on animals that a tempera- 
ture of 116-6* F. was immediately fatal; 113° F. killed in an hour or 
two; and a temperature of 109-4' F. killed after a longer period. Rogers 
(1908) found that the mortality of patients with a temperature of 107° F. 
w T as 8*3 per cent, with a temperature of 107* to 109° F. was 29-2 per 
cent, and with a temperature over 109° F. was 69*2 per cent. Gauss and 
Meyer in Chicago reported the following mortalities of heat-stroke cases 
relative to temperature on admission: 109° (26 per cent) and 110° (81 
per cent), the highest temperature observed being 114° F. Lambert 
recorded the highest temperature in the literature, 117-8° F., and 
recovery after 115° F. 

Not uncommonly the effort of the body to counteract the forces 
of heat throws too great a strain on the heart muscle (Barcroft and 
Marshall), which may be already embarrassed by ionic imbalance 
(Marsh, 1932; Lee), or by depleted reserve power due to age (Shattuck 
and Hilferty), or by some other factor, and, even before an actual rise of 
body-temperature has occurred, syncopal or asphyxia! (Pembrey, 1914) 
symptoms may superv ene, and the case become one of heat-exhaustion, 
which may be a prelude to hyperthermia. If the bare head of a man, 
whose body is already in a state of pyrexia, is exposed to the bright 
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midday tropical sun. local heating to a depth of one or two centi- 
metres of the skull surface and subjacent structures, including some 
brain tissue, may occur with serious consequences- iC J. Martini, 
although monkeys I Aron), rabbits (Marsh* 1930 1 , or swimming men 
(Marsh, 1930). all with artificially cooled bodies, may expose their 
heads to the most intense tropical sunlight with impunity. 

The older hypotheses, which ascribed heat disorders to- the effects of Older 
ultra-violet radiation (Puntoni; Brooke J, or to a mysterious penetrating 
ray peculiar to tropical sunshine, or to infection with a specific micro- 
organism. (Sanibon, 1898; Manson), are now all discredited f Rogers, 

1 90S; Aron; Pembrey, 191.3, 1914; Ogifvie; Mackenzie and Le Count; 

Willcox, 1920, b; Barbour, 1921; C. J. Martin; Marsh. 1930; Morton; 
Castellani), although it must be admitted that many cases of heat 
effects are complicated by mierobie, protozoal, or vims disease which 
greatly furthers the noxious effect of environmental heat by hampering 
and disorganizing the very complex thermotactic mechanism of the 
human body. It is also necessary to state that ultra-violet radiation may Uhm-vioiet 
have profound effects on the body if this is naked, unprotected by m)S 
pigment, or subject to hydroa vacciniforme (Rasch) (see p. 93). 


3 .—PATHOLOGY AND MORBID ANATOMY 

j Blood chemistry 

The syndrome of heat effects is constantly associated with the follow- 
ing characteristic changes in the chemistry of the blood. 

In fifty normal men in cool weather the mean blood chloride was Blood 
494 mgm. per 100 c.c.; standard deviation ™38 mgm. per 100 c.c. In ckl£)nde 
hot weather the mean was 466 mgm. per 100 c.c.; standard deviation 
±29 mgm. per 100 c.c. In forty-five patients suffering from heat effects 
withachloruria the mean was 448 mgm. per lOOe.c.; standard deviation 
± 52 mgm. per 100 c.c. (Marsh, 1933, and unpublished observations). 

In fifty normal men in cool weather the mean plasma bicarbonate Plasma 
was 2-78 mlllimols per 100 c.c.; standard deviation ±0-26 millimol per bkurbwate 
100 c.c. In hot weather the mean was 2-54 millimols per 100 c.c.; stand- 
ard deviation ±0-18 millimol per 100 c.c. In one case of heat-stroke 
there was 0*61 millimol per 100 c.c. and in one case of heat-exhaustion 
there were 2*1 millimols per 100 c.c. (Marsh, 1933, and no published 
observations). 

In fifty normal resting men in cool weather the mean blood lactic acid Bkmi Imk 
was 24 mgm. per 100 c.c.; standard deviation ±6 mgm. per 100 c.c. In acM 
hot weather the mean was 30 mgm. per 100 c.c.; standard deviation 
±9 mgm. per 100 c.c. In one case of heat-stroke there were 100 mgm. 
per 100 c.c. In heat-stroke in dogs and rabbits there were up to 400 
mgm. per 100 c.c. (Marsh, 1933, and unpublished observations). 

Marked dehydration is associated with an increase in the percentage 
of haemoglobin to 1 10 per cent or more and an increase in the red cell 
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count to 6,500,000 or more. There is also an abnormally wide difference 
between the plasma and the whole-blood chloride (Marsh, 1933). The 
leucocyte count is slightly increased as a rule, the differential count not 
being significantly altered. Blood urea was increased in one case (Marsh, 
1933) to 120 mgm.per 100 c.c. Blood-sugar was increased also in this 
case to 210 mgm. per 100 c.c. 

Experimental heat-stroke in dogs (Wakefield and Hall, 1927, b) and in 
rabbits (Marsh. 1933) is constantly associated with high blood lactic 
acid, low plasma bicarbonate, high blood-sugar, and, occasionally, with 
high blood urea. 

The earliest sign of impending hypochloraemia in man is low or 
absent urinary chlorides. A valuable rough test is to take 5 c.c. of the 
patient's urine in a test-tube; five drops of pure concentrated nitric 
acid and a few drops of a 1 per cent solution of silver nitrate are 
added. Normally a thick curdy white precipitate appears; a slight haze 
or no change indicates that chlorides are absent from that specimen. 
Cases in which se\ere chloride depletion has occurred may require 
treatment with 1 to 2 ounces of salt powder (sodium chloride) a day 
for a week or more before chloride can again be demonstrated in 
their urine. 

Sugar and acetone are occasionally found in the urine of affected 
persons; and, very occasionally, albumin in traces and a few hyaline 
casts. 

Morbid anatomy 

Just before death from heat-stroke the muscles become very stiff; 
a few minutes after death, or even during the process, rigor mortis 
comes on, and exaggerated post-mortem movements take place. 
The face, mucous membranes, and body surface are deeply cyanosed; 
in rare cases numerous minute petechiae are seen in the subcutaneous 
tissues of the face, neck, and chest, and in the intercostal muscles 
and accessory muscles of respiration. The lungs are heavily engorged; 
the veins and capillaries of the brain are so deeply congested that an 
unexperienced observer may wrongly diagnose cerebral haemorrhage. 
The heart muscle is hard to the touch and contracted in firm systole, the 
ventricular cavities being almost completely obliterated. The blood in 
the veins is dark and fluid. 

The rectal temperature may continue to rise for an hour or more 
after death; this phenomenon, however, is not necessarily distinctive 
of death from heat-stroke. 

Cloudy swelling and early necrosis have been described in the 
parenchymatous cells of the brain, liver, and kidneys (Wakefield and 
Hall, 1927, b), but it is doubtful if these were ante-mortem changes; 
degeneration and autolysis take place with such rapidity during and 
after death from heat-stroke that it is impossible to draw any conclusion 
from material taken after death. 
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4 -CLINICAL PICTURE 

( 1) — Heat-Stroke 

The patient Is admitted unconscious, with the face suffused or cyanosed. 
a hot dry skin, a bounding pulse, stertorous breathing, a recta! tem- 
perature of 108 : to 112 7 ' F„ and urinary and faecal incontinence. 
Sometimes heat-stroke develops in a patient under treatment in an 
uncooled ward for some intercurrent disorder, and cessation, of 
sweating may be a warning sign in such cases fHearne, 1919 j. Less 
severe cases are seen if the patients are brought in early. ’Flash" cases 
which develop in a night are seen occasionally in young unacclimat- 
ized men or in elderly persons. 

(2) — Heat-Exhaustion 

The patient walks or is brought to the out-patient department com- 
plaining of weakness, languor, limpness, lassitude, weakness in the 
legs, exhaustion, faintness, dizziness, nausea, anorexia, abdominal 
discomfort, headache, constipation, sleeplessness, and mild or severe 
cramps in voluntary" muscles. The patient may have fainted at his work 
and be carried In semi-conscious. Many patients faint while having their 
fingers pricked or veins punctured for blood samples. Diarrhoea and 
vomiting are common symptoms. The pulse is rapid and of low tension, 
the expression is anxious, and there may be a temperature of 103 : F, 
in the mouth. The skin may be moist or dry; sweating is usually not 
profuse. The temporal hollows and cheeks fail in. 


5-COURSE AND PROGNOSIS 

In severe heat-stroke death is a not uncommon termination, unless Heat-stroke 
the patient can be brought under medical care very early In the course 
of the disorder. With prompt and effective treatment many patients 
can be saved, but this is an outstanding instance of a disorder for 
which prevention is much superior to any known cure. Heat-stroke 
complicated by any other disease has a much worse prognosis than the 
uncomplicated form. Even with a temperature of 109° F. recovery 
may take place if the patient has not been unconscious for more than 
one and a half hours; but not after three hours (Rogers, 1908). 

The mortality of patients admitted to hospital with heat-stroke has 
been given above (see p. 398). 

The immediate prognosis of a case of severe heat-stroke is gloomy; 
but, if the acute symptoms subside under treatment, consciousness 
is regained rapidly, and no complications arise, the ultimate prognosis 
is good. In heat-exhaustion, on the other hand, recovery is the rule. Heat- 
except in persons over sixty years of age (Shattuek and Hiiferty), and rx mt 
a fatal termination is rare except in those neglected cases which go 
on to develop heat-stroke. 

KJf . VOL. VI 2 D 
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The commonest complication of heal effects is some intercurrent 
disorder, such as malaria, sand-fly fever (Sinderson), or enteric 
(typhoid and the paratyphoids); another common complication is 
diabetes meliitus, usually of mild degree, or temporary depression of 
the anti diabetic function of the i-slets of Langerhans in the pancreas. 
There is some evidence that depression of function of the adrenals 
occurs occasionally (Mills); Cramer found that exposure to heat 
inhibited the activity of the adrenals and led to disappearance of the 
cortical lipoid. Loeb and his co-workers showed that hypochloraemia 
and dehydration were important factors in Addison’s disease, in 
which adrenal insufficiency was the prime factor. Cramer’s experi- 
ments on the cortical lipoid of the adrenals were contradicted by the 
work of Raymond Whitehead; but, although the results may vary 
according to the technique used, Cramer’s deductions are apparently 
supported by other workers (Cramer). Long-continued high body- 
temperature may damage the cells of the grey matter of the brain, shown 
by mental confusion, mania, or cerebellar disturbances (Stewart, 
19 IS), or by dementia (Eric Jamieson, private communication). 
Damage to the parenchymatous tissue of the kidneys may be shown 
b> the presence of albumin and casts in the urine with raised blood- 
urea (Wakefield and Hall. 1927, a). Sometimes too vigorous salt 
therapy results in wide-spread oedema with a nephritic distribution, 
which soon disappears on resumption of bodily activity by the patient 
but may demand the temporary cessation of salt treatment. Convul- 
sions, congestive heart failure, pulmonary oedema, cyanosis, and 
delirium are said to respond best to prompt venesection to the extent 
of eight or ten ounces, undertaken while the cooling treatment is in 
progress (Willcox, 1920, a). 

It may happen that, if the associated disorder is malaria, it cannot be 
diagnosed during the first twenty-four, forty-eight, or seventy-two hours, 
repeated blood films proving negative; yet a blood examination con- 
ducted four days after admission may reveal malarial parasites; such 
cases have occurred in my experience. In cerebral malaria, in which the 
parasites are not demonstrable in the peripheral blood, failure of the 
patient to recover consciousness when the rectal temperature is reduced 
to 102 c F. should direct the medical attendant’s attention to this 
possibility, and after the exclusion of uraemia, diabetes mellitus, 
poisoning, and a history of long-persisting hyperpyrexia, a diagnostic 
intravenous injection of a solution containing 9 grains of quinine 
dihydiochloride should be administered and the effect on the patient’s 
symptoms carefully noted during the ensuing two or three hours; a 
favourable result may be an indication to repeat the injection. A well 
known sequel of heat-stroke is persistent headache, said to be relieved 
by subtemporal decompression; impairment of memory, which may 
persist for years, is also recognized; greatly increased sensibility to the 
effects of alcohol may be one of the more immediate sequels, and a tem- 
porary spastic paralysis of one or more extremities has been observed. 
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Recurrences of heat-stroke when a treated patient returns to his hot Recurrence* 
environment have been described { Willem, 1920, b). and continued 
pyrexia after the hyperpyrexia had subsided, is. described by Wiileox 
(1920. bjand may last as long as three weeks iH, H, King). A continued 
low pyrexia in steel workers as the result of heat is described by Talbott 
and others. 


6-DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

A well equipped and, if possible, cooled laboratory, capable of deal- 
ing with bacteriological, pathological, and biochemical problems in a 
competent manner, and with ample staff for dealing with the rush of 
work that occurs in arty emergency, is indispensable for the proper 
diagnosis of tropical diseases and especially for the investigation of cases 
of heat effects, which may be, and quite commonly are, complicated 
by almost any other disease known in temperate or tropical climes. 

Patients who on admission are hyperthermic and comatose and do not shod 
respond quickly to cooling treatment need blood and other exam. illations 
to exclude or identify protozoal disease, uraemia, diabetic coma, enteric 
fevers, typhus, septicaemia, anthrax, alcoholism., epilepsy, opium poison- 
ing, carbon monoxide poisoning,, hydrogen sulphide poisoning, and 
head injury. It may be necessary to wash out the patient's stomach. 

The urine must be examined for albumin, sugar, haemoglobin and red Urine 
cells (highly suggestive of snake bite), abnormal blood-pigments, acet- 
one, diacetic acid, chlorides (quantitative), hydrogen-ion concentration 
(pH colorimetrically), casts, and pus cells. The cerebrospinal fluid Cerebro* 
should be examined, the approximate pressure recorded, and the pres- 
ence of pus cells and micro-organisms (e.g. streptococci, meningococci, 
and tubercle bacilli) in direct smears and cultures ascertained. Excess 
of albumin and globulin with a raised cell count may suggest cerebral 
tumour; blood pigment, an Injury. Sugar, chlorides, and urea may be 
estimated quantitatively with advantage. Uncomplicated heat-stroke Is 
accompanied by hypochloraemia, dehydration, absence of urinary 
chlorides, and excess of lactic acid and low content of bicarbonates in 
the blood (Wakefield and Hall, 1927, b; Marsh, 1930"). Occasionally the 
diagnosis can be established only at necropsy, at which yellow fever, 
spirochaetosis icierohaemorrhagica, plague, or some obscure condition 
may be revealed. It should not be assumed that patients admitted 
dead with a very high rectal temperature have necessarily succumbed to Eigk recto I 
heat-stroke; very high rectal temperatures after death are found in 
tetanus, hydrogen sulphide poisoning, strychnine poisoning, hydro- 
phobia, anthrax, cerebral malaria, and other conditions. 

Patients admitted hyperthermic and perhaps comatose, who respond 
quickly to cold therapy by recovery of consciousness and a falling 
rectal temperature, must also be rapidly and carefully investigated with 
the object of discovering and treating any associated malady. 
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Patients admitted with the symptoms, mild or severe, of heat- 
exhausiion are usually in the majority, and mild cases may flood the 
out-patient departments and dispensaries after or during a heat-wave, or 
after a rumour has gone round the community that a patient with 
severe heat-stroke has been admitted to, or has died in, hospital. It is 
difficult to differentiate cases of pure fright from genuine examples of 
mild heat-exhaustion, as heat effects in man are so greatly influenced by 
the mental state of the patient (Marsh, 1935). 

As a routine the rectal temperature, pulse and respiration rates, and 
diastolic and systolic blood-pressures should be recorded when the 
patient is first seen and again after he has been sitting quietly for half an 
hour in the waiting-room. A specimen of urine should be obtained and 
quickly examined for reaction, specific gravity, albumin, sugar, acetone, 
and chlorides (for rough test see p. 400); it should be also examined 
microscopically. The patient’s complaint should be listened to and care- 
fully recorded; there may be a long story of faintness, exhaustion, 
malaise, cramps, twitchings, vomiting, and various unexpected symp- 
toms, depending on what the patient has learned from other sufferers 
or books of travel. On the other hand, the patient may complain simply 
of constipation or of absence of sweating (Hearne, 1919). Frequency 
of micturition has also been described (Longmore). 

Real cramps are a valuable diagnostic sign; the patient, if he has a 
cramp, cannot sustain a conversation; he can show the observer the 
exact position (of a true one), and the affected muscle can be felt to 
contract forcibly and remain like a hard subcutaneous metal bar to 
the touch for a fraction of a minute or longer. True cramps are 
exceedingly painful, and the site often remains sore for a day or two 
afterwards. A low systolic blood-pressure, absence of chlorides from 
the urine, and a rectal temperature of 100° F. or more after the half- 
hour s rest are all indications that the patient should be admitted to 
hospital for observation and further investigation. 

Patients aged fifty or more years, or younger men w r ho have been 
introduced to a hot climate without having time to be properly acclima- 
tized, should be examined very carefully and disposed of with caution, 
for they may develop the rare ‘flash’ hyperpyrexia without premonitory 
signs, and, if dismissed cursorily, may die in their quarters before 
medical aid can be obtained. This possibility should always be borne 
in mind, and every patient should be asked his age and length of 
residence in the area. Heat-exhaustion as a cause of death from heat 
effects is the predominating factor in people over sixty years of age; 
the correlation of heat deaths with increasing age is probably due to 
the progressive diminution in the reserve power of the heart (Shattuck 
and Hilferty). 

A valuable measure would be to record the oxygen consumption and 
basal metabolism in all patients suspected to be suffering from heat 
effects and to compare the results with those of a large group of normal 
men under the same summer conditions. This work is about to be 



s jzey 66!] 


TREATMENT 


405 


undertaken at the Anglo-Iranian Oil Company* 
Suleiman. The measurement of the humidity a: 
air beneath the patient’s clothing may afford 
(Marsh and Buxton). 
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7-TREATMENT 

(1)— Prophylactic 

(a) Air Conditioning _ 

The surest method for the prevention of heat effects in man is adequate 

artificial control of the environment. Outstanding examples of this cmt J° l >f , 

, , ^ w r ' emir wmetti 

practice are the scheme of refrigeration in operation at the Mono 

Velho Mine in Brazil (Davies) and the air-compression system of Egan. 

Other efficient methods are in use in industry' in many parts of the 
world; they involve methyl chloride or ammonia refrigerating machines, 
or even, in favourable circumstances, use of the cooling powers of evapor- 
ating water at atmospheric pressure and in vacuo (Moyer and Fittz). Air 
conditioning of dwellings is a commonplace in the city of New York, 

U.S.A., and other less progressive organizations will in time no doubt 
follow this lead. There are no practical difficulties involved in air 
conditioning a dwelling or work-place in any part of the world; the 
only drawback is the expense involved. Failing complete control of 
the environment, we fall back on partial measures, or the nearest to 
the ideal that is available, and balance our mechanical deficiencies by 
developing to the utmost those powers of persona! resistance which 
are included in the very comprehensive term acclimatization. 

An undertaking of inestimable value for dwellers in very hot environ- Cmkr wards 
meats is the provision of specially cooled wards (Rennie; Marsh, 1930) 
in a general hospital for the reception of cases of heat effects. The 
heat-stroke ward at Masjid-i-Suieiman, which was the first of its kind 
in the world, was originally conceived, designed, and built in 1926 
by Dr. Eric Jamieson. Ideally the whole of the accommodation in any 
hospital situated in extremely hot surroundings should be artificially 
cooled. There should be accommodation for tee per cent of the 
population at risk, in order to provide for the rush of cases that occur 
with a heat-wave. A cooled room should be available on ships which 
have to voyage under summer conditions in climates such as the 
Iranian Gulf. Dudley record ed a dry-bulb temper ature o f 117° J r. 
and a wet-bulb of 92 ° F. in the switchboard room of a cruiser. 

(b) Acclimatization 

Some organizations ignore air conditioning completely and depend 
entirely on the fitness and good acclimatization of the workers. Such 
is the policy in the Witwatersrand Gold Mines, South Africa, where 
candidates for employment are subjected to test in rooms artificially GretEng of 
heated to 94° F., wet-bulb (Oliver), and are then graded on their w # rk€r $ 
reactions, suitable candidates being put through a further course, involv- 
ing exposure to high temperatures in stages, and lasting, is the case of 
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the most refractory of the subjects chosen, fourteen days. This policy is 
found satisfactory for manual workers, whose active time is divided into 
shifts, who do not require much technical skill, and who live (out of 
working hours* and sleep in an equable climate. The medical officers 
of the Witwatersrand Gold Mines found (Cluver) that fewer casualties 
from heat occurred among men born and bred in hot climates than 
among men brought up in more temperate countries. 

Wakefield and Hal: 1 1927, a) from their analysis of heat effects among 
stokers in the American Na\ y, and Mills and Ogle from experiments on 
animals and an anal} sis of heat effects occurring In the United States 
of America, also concluded that men brought up in hot environments 
suffered fewer serious ill effects than men brought up in temperate 
zones. The well known resistance of natives of India, tropical Africa, 
Arabia, and other hot climates to hot environments, a resistance 
usual!} on!} broken down by malaria or typhoid (Willcox, 1920, a), 
is an example of perfect acclimatization. The degree of acclimatiza- 
tion necessary for a worker in the 'brown tropics’ (maximum shade 
temperature about 120' F., dry-bulb, and 72' F., wet-bulb), who not 
onh works but eats, sleeps, rests, and recreates in his hot environment 
for months on end, is built up only slowly over a period of months 
(Marsh. 1 935) and depends on many factors in addition to habitua- 
tion to extreme heat. Such acclimatization is near the human limit, and 
neglect of the process or attempts to hasten it unduly will end in 
disaster (Marsh, 1935). The induced state is akin to the condition of an 
athlete in training. It is welE known that bodily fitness for a feat of 
speed, skill, or endurance can only be acquired very slowly, and pro- 
ficiency and fitness are easily lost at any stage in the process of prepara- 
tion if the subject is the victim of intercurrent disease, or if he disobeys 
any of the strict regulations laid down for those in training. Moreover, 
no athlete will benefit by the most strict training if his mind is not 
attuned to the process. These considerations apply with almost equal 
force to the subject for acclimatization, who should be a young adult, 
free from organic disease or inherited defects, imbued with correct 
notions of personal hygiene, and desirous, by reason of some power- 
ful motive, of undergoing the trials, discomfort, and self-discipline 
associated with the preparative and fully developed stages of acclima- 
tization; for this, in its most complete form, is required of any person 
who undertakes heavy muscular work in extremely hot climatic 
conditions. To enable the worker to exploit his trained state to the 
utmost, he must not only be protected from intercurrent disease but 
have a proper allowance of rest and sleep in moderately cool sur- 
roundings, sufficient recreation, and a properly adjusted diet contain- 
ing ample salt, ample supplies of all vitamins, and ample cold pure 
drinking-water; and he must wear loose airy clothing of thin material, 
preferably white in colour (Gibbs; G. C. Simpson), light, shady, 
ventilated, and well insulated (aluminium foil, Castellani and Scotti) 
head-gear and, out of doors, tinted glasses to neutralize the glare. 
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men long resident in the hottest climates, that women of the prosperous 
class are rarely or never victims of true heat-stroke. The explanation, 
seems to be that such women, live sheltered lives and do not undertake 
strenuous bodily exertion in hot surroundings, a deduction which is 
supported by the fact that women of the labouring or agricultural classes 
do not enjoy such immunity. Cases of heat-exhaustion among sheltered 
women are not uncommon in hot weather and are often complicated 
by a strong psychoneurotic factor. Persons whose mode of life is inter- 
mediate between that of the sheltered women and the young men doing 


heavy muscular work in the heat require a modified degree of acclima- 
tization , easily attained, if the subject is young and healthy, and well 
within the powers of the very young and the elderly, provided that cer- 
tain. elementary rules of domestic and persona! hygiene are observed, 
which should be common knowledge among all members of any tropical 
community. 


Incidence 

among 

women 


(<•) Living Quarters 

Dwelling quarters should be constructed of strong non-conducting 
material with a double roof enclosing a wide air space, or a thick 
thatched roof, projecting well over and shading the upper wall. A 
ventilated verandah ail round the house, supporting at its periphery Verandah 
contiguous hanging curtains of strong canvas, surfaced on both sides 
with aluminium foil (Crowden, 1934, a), reaching to the ground, and 
capable of being rolled up easily, is an important feature; the curtains 
convert the verandah into an air buffer during the heat of the day. 

Double walls should be used, the hollow filled with large fragments of Double walk 
coke-breeze or cork and cement (Keane), and the whole thickness per- 
forated by numerous clerestory windows near the ceiling. Buildings 
should be so constructed, by design and in materials, that they do not 
retain heat tenaciously but, given the opportunity, cool down quickly. 

The design should enable the occupier to trap a maximum quantity of 
cool night air. The house should therefore be very lofty and capacious 
(Keane); there should be provision for thorough ventilation of the Ventilation 
whole building with rapid streams of cool night air, which should drive 
out and take the place of the hot air left from the day and cool down the 
walls and interior, an effect which will be facilitated if the walls are 
hollow and have special ventilators fitted so that hot air collected in the 
hollow space during the day can escape at night and be succeeded by 
cool air; the double roof should have similar ventilating devices; the 
ideal is a house cooled down to the minimum dry-bulb temperature of 
the previous twenty-four hours. Although a house should be capable 
of being cooled down very quickly, it should resist the heating effects 
of the sun’s rays and the hot atmosphere; the air cushion enclosed in 
the verandah will be a great help, and the walls will be shaded from the 
direct rays of the sun, a most important provision. The exterior of the Jtoof 
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roof should be whitewashed or cohered with aluminium foil fCrowden 
1934, bj; the glare does not matter in a country where e\er>one wears 
tinted glasses out of doors. In some hot countries, however, the night 
air is nearly as hot as the atmosphere during the day, and even in 
countries which normally enjoy cool nights regular spells of weather 
occur during which the nights are suffocatingly hot. Only a scheme of 
effective air-conditioning can deal with such unfavourable climatic 
conditions. 

id) Domestic Hygiene 

Given a well designed and constructed dwelling, the daily routine of 
opening up and shutting down must be carefully regulated. Verandah 
curtains should be rolled up at sundown, and all ventilators and win- 
dows should be opened about 9 p.m. and a free passage of air allowed 
through the house all night; windows and ventilators should be closed 
and curtains let down about one hour after sunrise. This routine will be 
delayed or interrupted by nocturnal dust-storms and exceptionally hot 
nights, which make opening up inadvisable, but the lost ground can 
sometimes be made up by taking full advantage of the first cool night. 
The hot nights must be endured, and some sleep can be obtained by 
lung under a ceiling fan and drinking copious draughts of cold water. 
On cool nights it is better to sleep outside with the bed on a grass lawn, 
if possible. 

Great care should be taken to avoid intercurrent disease; every member 
of the community over the age of two years should be inoculated with 
anti variolous vaccine and injected with T.A.B.C. vaccine before immi- 
gration and thereafter at regular intervals of five and two years respect- 
ively. Houses should be mosquito- and fly-proof; all beds should be 
fitted with mosquito or sand-fly nets; pantries and cook-houses should 
be kept scrupulously clean and the fact verified by frequent personal 
inspection; drinking-water should be boiled and poured from the 
kettle into a metal tank in the household ice-chest rather than into 
bottles, which with their corks are handled by indigenous servants. 
Fruit and vegetables to be eaten raw' should be soaked in 1 in 2,000 
aqueous potassium permanganate solution for one hour before con- 
sumption. All milk should be boiled. Butter and cream produced locally 
should be pasteurized. Sandwiches made by servants whose cleanliness 
cannot be completely depended upon are undesirable. Cold soups and 
meat jellies are best avoided. Household servants should be submitted 
to a strict medical examination before employment; microscopical exam- 
ination of their stools for amoebic cysts and helminth ova, a routine 
urine test, and, whenever indicated, a blood Wassermann reaction, and 
stool culture for enteric organisms should be performed. A servants’ 
bathroom containing a cement or gaivanized-iron bath and running 
water should be available, as well as a servants' latrine, which should 
be cleaned daily by a sweeper. Only household servants should live in the 
bungalow compound; their wives and families should be housed some 
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distance away, if possible a mile or more. Cases of fever or other illness 
among domestic servants or their dependents should be notified at 
once, diagnosed carefully, and treated promptly. 

(e) Personal Hygiene 

Exercise is a necessity, among other reasons as a stimulus for sweating Exercise 
(Whitehouse), for those in sedentary occupations. If the subject* s work 
involves much muscular activity, exercise is unnecessary but may be 
undertaken for pleasure. When facilities are available, squash rackets 
played once or twice a week or one or two sets of tennis every evening 
(Morton) will give a sedentary worker all the exercise he needs. 

Sleep is most important; the afternoon sleep, the sleeper lying naked Sleep 
under a fan, is often difficult to secure but may be induced by a glass of 
beer. At night about two pints of cold water should be drunk just before 
retiring. Broken nights are common in hot weather, and a few’ sleepless 
nights are to be expected; arrears of sleep must be made up as best one 
can. It is sometimes Impossible to foresee the spells of bad weather; so it 
is a good principle to take full advantage of any opportunity for slumber 
and to avoid mid-week late nights in the summer, reserving the night 
just before the week-end holiday for any late evening engagements. 

Diet can be a very difficult problem; it is so often a case of Hobson's Dies 
choice. A good, extensive, well- watered, and cared-for kitchen-garden 
is an absolute necessity. Bazaar fruit and vegetables, when obtainable, 
should be examined very carefully and only sound produce purchased. 

All the known vitamins should be included in the diet by exploiting 
local resources to their utmost; when these fail it is useful to remember 
that tinned tomatoes, cod-liver oil (or vitamins A and D concentrates), 
and marmite may tide over a period of want. The heavier meals should 
be breakfast and evening dinner; lunch and afternoon tea should be 
reduced to a minimum. At least ten and up to twenty grams of salt 
(sodium chloride) should be Included in the diet every twenty-four 
hours (C. J. Martin); these quantities may be doubled with advantage. 

The only reliable method of ascertaining whether enough salt Is being 
ingested is by estimating the salt excreted in a twenty-four hour specimen 
of urine, which should always contain more than three grams (Talbott 
and Michelson). 

Drink Is an all-important problem in the tropics and has attracted Drink 
more attention than any other branch of personal hygiene, probably 
because of the violent division of lay opinion on tbe subject. There is 
general agreement among medical practitioners in tropical zones that 
excessive alcoholic consumption is definitely contra-indicated. The well 
known saying of Sir Charles Napier, In which he explained Ms Im- 
munity from the serious results of heat effects, 1 do not drink. That Is the 
secret. The sun hath no ally in the liquor among my brains* (W. J. R. 
Simpson), is often quoted by the temperance school. That "pure water is 
a poison’ (MacKelth et aL, 1923) was first demonstrated by Rowntree, yet 
profound effects may arise from shortage of water alone (J. H. King), 
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UaTtr Hunt showed that up to three gallons of drinking-water a day were 

necessary for a man walking about at his work in the heat during 
summer-time in the Deccan. Eighteen litres of drinking-water a day 
were necessary for labourers on Boulder Dam, California (A. J. Scholl). 
Cold water is a necessity eight, sixteen, or twenty-four pints a day may 
be required by an adult, and the ‘poisonous’ property is neutralized by 
the addition of sodium chloride, in the proportion of half an ounce 
of salt to a gallon of water (Hancock, Whitehouse, and Haldane). 
Alcohol There is no evidence that alcohol in strict moderation is harmful to the 
resident in the tropics who is careful of personal hygiene, and it is un- 
doubtedly better drunk in the evening, just before a meal. Morton com- 
plained of the ‘windy insufficiencies’ of teetotal drinks in the tropics, 
and suitable non-alcoholic drinks have not received the attention that 
they deserve. 

Bowels Constipation is such a uni\ersal complaint in the hot season that it 

almost merits the title of "physiological’. The body is greedy of water, 
and only the minimum is lost in the stools. A very popular remedy 
is the routine weekly dose of magnesium sulphate or Eno’s fruit salt 
every Sunday morning, no attention being paid to bowel irregularities 
during the week. The severely restricted choice of foodstuffs during 
the summer is a big factor in the production of constipation and its 
attendant evils. Fresh fruit, stewed prunes, the skins of boiled potatoes, 
and any other locally available form of "roughage' should be exploited 
and the routine week-end dose of saline purgative used when other 
more physiological measures fail. 

Clothing Clothing by day should be loose, light, and thin; white is the colour 
of choice (G. C. Simpson), because it reflects a large percentage of the 
visible heat rays. A short-sleeved tennis-shirt, thin cotton coat, and 
trousers suffice. In the evening similar clothes but black or brown in 
colour may be worn; dark or infra-red heat is not reflected by any 
colour (G. C. Simpson). White canvas or leather shoes are very com- 
fortable in the day-time; socks should be changed twice a day. Sandals 
are suitable for shipboard or indoor occupations. Mosquito boots of 
thin leather are a much appreciated protection when dining out of 
doors. Sleeping-suits of thin cotton, any colour, made very loosely, 
are most suitable; on very hot nights it may be necessary to sleep nude 
Head-gear with a towel round the waist. For head-gear a tropical helmet with an 
aluminium foil layer in the crown (Crowden, 1934, b; Castellani and 
Scotti) is the most suitable day-time wear. 

(/) Medical Precautions 

It is the duty of all medical men in charge of public health districts 
or communities of people in hot climates to make sure that everyone 
in their charge is familiar with the above hygienic principles and, in 
so far as it lies in their power, to see that the directions are carried 
Examination out and proper facilities provided for that purpose. Candidates for 
of candidates cxn pi 0 y mcnt fr 0 t districts should be submitted to a very careful 
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medical examination, including a detailed case history; and, if the 
person has not had any previous service in really hot climates, it is 
advisable to put him or her through a series of physiological tests in 
a hot room (dock), noting the pulse index and the ability to sweat, 
and recording the results for future reference. The pulse index is 
the pulse-rate for two minutes immediately after exercise divided by the 
pulse-rate for two minutes before exercise, exercise being a standard 
one on a bicycle ergometer performed under normal and low-cooling 
air conditions. When data have accumulated, it should be possible to 
select suitable candidates on the hot-room results. An attempt should 
be made, using the case history and any other information that can 
be elicited, to assess the psychological status of each candidate, and 
the facts and conclusions should be recorded in the employee’s con- 
fidential file for future reference by medical officers. 

When, in the opinion of meteorological observers, a period of Weather 
exceptionally hot weather can be forecast, the information should be f orecasts 
conveyed to the medical officers and to persons responsible for the 
hours of work of men performing tasks involving much exposure to 
direct sunlight or muscular work in normally hot surroundings, so 
that only the absolutely essential tasks are performed, so long as the 
heat-wave lasts, by men who are frequently relieved. In India during 
recent years it has been the practice of the Indian Meteorological 
Department to warn all military stations when it is anticipated that 
the wet-bulb thermometer will reach 80° F. in the course of the day, 
so that all unnecessary exercises may be stopped (G. C. Simpson). 

This is a policy that could be imitated with advantage wherever cases 
of heat-stroke are known to occur. In hot weather normal hours of 
work should begin at sunrise and end not later than midday. 

Patients admitted to the uncooled wards of a hospital in hot weather, Hospital 
or treated in uncooled quarters, should not be anaesthetized in the P atients 
heat, nor should they be given atropine (Love; Hall), stramonium 
(H. A. Cooper), thyroid extract, weight-reducing agents of the 
dinitrophenol group (Devegney), large doses of morphine, or any drug 
which unduly stimulates metabolism, hampers heat loss, or in any 
way interferes with the mechanism of heat regulation in the body. 

The early diagnosis of cases of heat effects will effectually prevent 
the justly dreaded hyperthermic complications, and to that end it is 
advisable to warn all persons to report at dispensaries or out-patient 
departments if they feel feverish or unwell during hot weather. For 
sleeplessness the following mixture is a safe and effective remedy and 
in smaller medicinal doses may be repeated every night for two years 
without harm (Craig): 

Chloral hydrate - - - 10 grains 

Potassium bromide - - - - 10 grains 

Syrup of balsam of tolu - - -Iff. drachm 

Water - - - - to i fl. ounce 
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Every year, a week or two before the hot season, it is convenient 
to remind people of the principal points in hot-weather hygiene. 
Responsible persons in outlying areas and ship’s officers should be 
instructed in the first-aid treatment of cases of heat-stroke and heat- 
exhaustion. Employers should be warned of the dangers of exposing 
insufficiently acclimatized men to the full force of the summer heat. 
The medical profession in hot climates should press for cooled wards, 
cooled pathological laboratories, cooled operating theatres, and cooled 
living and, if possible, working quarters, using their influence with 
responsible bodies to get these reforms executed. 

(2) — Curative 

The patient who is comatose and hyperpyrexial when first seen must 
be treated without more than a few minutes’ delay (Willcox, 1920). It 
has been shown (Rogers, 1908) that even with a temperature of 109° F. 
recovery takes place if the patient has not been unconscious for more 
than one and half hours, but not after three hours. If the cooled ward of 
a hospital is within a few minutes’ drive of the patient, he should be 
immediately removed thereto and cold-sponged in transit and while 
awaiting transport. If the cooled ward is at a distance, an emergency 
cold room should be available, attached to the local ice-plant, where the 
patient can have immediate treatment; he should then be transported to 
the cooled ward by a fast ambulance in the coolest part of the night 
(Marsh, 1930). If the patient is in a tent, away from civilization, he 
should be stripped and laid on a webbing mattress and wrapped in a 
sheet (Hearne, 1919) wetted with the coldest water obtainable, and the 
surrounding air should be kept in brisk circulation by means of a hand- 
or power-driven fan. 

^ Whichever method is chosen, or is dictated by circumstances, must be 
persi$te<^in until the patient’s rectal temperature falls to 102° F., and the 
cooling system^nust be kept in action until all tendency to relapse has 
ceased, or until the patient can be admitted to a properly cooled ward. 
As soon as the patient is out of danger of immediate death from heat- 
stroke, he should drink one or two pints of 0-25 per cent saline, to which 
may be added 0T per cent potassium bicarbonate to assist in the 
neutralization of the, lactic acid in the blood. The saline bicarbonate 
mixture (double strength) may be administered per rectum by the con- 
tinuous drip method. If marked dehydration is a feature of the case, it 
may be necessary to administer sterile normal or hypertonic saline by 
the intravenous route; it is.rarely advisable to administer bicarbonate 
intravenously, because the process of sterilization may convert some 
bicarbonate into harmful carbonate. Severely dechlorinated patients 
may have to ingest 1 to 2 ounces of powdered sodium chloride a day 
in addition to other measures (Marsh, 1933). 

When the patient is homeotherrpal, rational, and imbibing saline, 
further treatment must be directed to the prevention of relapses and to 
dealing with any associated condition which has come to light in the 
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course of the diagnostic investigation. If the patient remains comatose 
in spite of cooling treatment, further treatment will depend on the 
results of the diagnostic investigation, which must be pressed with all 
the resources at the disposal of the pathological and medical depart- 
ments; the chances of the patient’s recovery will depend on what 
measure of success attends their efforts. 

The patient admitted with mild, severe, or simulated heat-exhaustion Treatment 
is carefully investigated, as indicated above, and is then treated by 0 /Jl^l“ tion 
salines, salt powder, rest, environmental coolness, the intramuscular 
injection of coramine 1 to 5 c.c., and remedies for constipation; any 
associated malady should be diagnosed and treated appropriately. 

When the patient admitted with hyperthermia or some grade of heat- 
exhaustion is feeling well, has a normal blood-pressure, over three 
grams of sodium chloride in his twenty-four hour specimen of urine, 
and a consistently normal temperature, pulse and respiration rates, and 
any associated condition has been successfully dealt with, preparations 
for returning him to his hot environment can be made. He should be After- 
impressed with the principles of domestic and personal hygiene already trcaime,lt 
described and should be gradually allowed out of the cooled ward, at 
first to sleep only, then for gradually lengthening periods during the 
day; he may then be allowed to go home without work for a few days 
or a week, then to work half-time for a few days or a week, and finally 
to resume his usual employment. He should be kept under careful 
observation by the welfare department until the end of the hot season. 
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1.— DEFINITION 

662.] Atrophy and hypertrophy ordinarily imply progressive change 
towards diminution and increase of size respectively. Likewise the prefix 
hemi- is usually applied to the whole of one side of the body. In the 
diseases to be considered so precise a meaning has not been kept. 
Each word is used to describe what is merely a static asymmetry in 
which there is not any real atrophy or hypertrophy, and the prefix is 
applied indiscriminately to cases in which one entire half or only a part 
of the body is involved. It is true that the affected part may be named, 
e.g. facial hemiatrophy and hemihypertrophy of the leg, but agreement 
as to the extent of the lesion which justifies the prefix has not yet 
been reached. 


2.— ACQUIRED HEMIATROPHY 

663.] Apart from the rare cases of arteriovenous aneurysm of the main 
vessels of a limb (see Vol. I, p. 535) there is not any acquired lesion 
which leads to local hypertrophy nor any which causes total hemi- 
hypertrophy. The conditions in this group which remain for discussion 
are therefore all of the nature of atrophy. Some are progressive, at 
least for a time, and the others are associated with obvious disease of 
the central nervous system. In both these respects they are in marked 
contrast with so-called congenital hemihypertrophy (see p. 421). 

(1) — Partial Hemiatrophy (Parry -Romberg’s Syndrome) 

(a) Definition 

Progressive facial hemiatrophy is a remarkable and not very un- Progressive 
common condition in which one half of the face is gradually diminished ^miatrophy 
in size. It was first recognized by Parry (1825) and later more fully 
described by Romberg (1846). In 1932 Archambault and Fromm 
published an excellent review of the subject, calculating then that fc the 
total number of reported cases of facial hemiatrophy easily reaches the 
figure of 400 and probably exceeds it 1 . 

(b) Aetiology 

Facial hemiatrophy is usually a disease of early life and affects the 
sexes about equally. No age group is exempt, and there is no familial Incidence 
or congenital incidence. A history of trauma has been obtained in 
about one-quarter of the published cases. Often this trauma is Trauma 
relatively slight, but it usually precedes the observed wasting by a few 
weeks only. Its relation to the disease remains uncertain. Among many 
suggested causes a lesion of the sympathetic system seems the most Sympathetic 
probable. Horner’s syndrome or paralysis of the cervical part of system 
this system is often present. The eyelid is moderately drooped, the Horner's 
palpebral fissure is smaller, and the eyeball is slightly sunken in the syn rome 
e.m vol. vr 2 e 
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orbit. The pupil is diminished in size and fails to dilate when shaded 
or when the skin of the neck is pinched, although it contracts naturally 
with light. The skin of the face is paler and cooler and sweats less than 
on the normal side, except in recent palsies, when it may be redder 
and warmer. Occasionally the disease has seemed to follow interference 
with the sympathetic system in the neck, but in some cases the function 
of the trigeminal or of the facial nerve is undoubtedly impaired. 

The argument that facial hemiatrophy has not yet been reported as 
a sequel of cervical ganglionectomy is not as valid as it may seem, 
because the sympathetic accompaniments do not suggest simple 
ablation of function, but rather a mixed lesion of an irritative and 
destructive kind. The occasional spread of the atrophy to the neck, 
arm, and upper chest of the same side is still consistent with the 
anatomical areas of supply of the cervical sympathetic. 

Not altogether unconvincing attempts have been made to connect the 
much rarer cases of gradual involvement of the whole of one side of 
the body with a lesion of the central sympathetic pathway in the liind- 
and mid-brains. This view, held chiefly by French authors, would also 
account for the few instances of facial hemiatrophy occurring in 
syringomyelia and other diseases of the cerebrospinal axis (see Spinal 
Cord Diseases). 

So far as disease of the cervical sympathetic system may be held 
responsible, the association of pulmonary tuberculosis with facial 
hemiatrophy is interesting. Archambault and Fromm were unable to 
collect more than three cases in which a necropsy had been carried 
out; in all of these there was extensive tuberculous disease of the lungs, 
and in two the cervical glands were similarly alfected. Earlier writers 
laid stress on the frequency of tuberculosis either in the apices of the 
lungs or in the cervical glands, but this point seems to have been almost 
forgotten in more recent literature. The ease with which the cervical 
sympathetic might be attacked in such cases is obvious. In a fourth 
necropsy the superior and inferior cervical ganglia as well as the upper 
ganglia of the paravertebral sympathetic chain were found to be 
diseased on the same side as the hemiatrophy (Stief). 

It is also held that facial hemiatrophy may follow acute infective 
diseases and local infections of the face and mouth. As an example of 
the incidence of hemiatrophy following a general infection Sterling’s 
case, which was a sequel to encephalitis cpidemica, is of inLerest, as it 
suggests a central origin for the atrophy, injury has already been men- 
tioned as a predisposing factor, and most of the cases in which oral 
sepsis has been held responsible are found to have been exposed to 
surgical trauma. Even in the accidental cases it is unusual for the injury 
to have been more than trifling. 

Attempts have been made to suggest a common origin for sclerodermia 
and progressive facial hemiatrophy; but, although the skin may be 
thinned and hardened locally in the latter, these cutaneous changes are 
never found beyond the area of atrophy. 
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Because the site of the atrophy is within the territory of the trigeminal Ttigemiml ' 
nerve, some authors have tried to relate the disease to pathological hypothesis 
disturbances in the nerve or its connexions. This Trigeminal' hypo- 
thesis rests chiefly on the presence of a proliferative interstitial neuritis 
in the peripheral branches of the fifth nerve in two of the four cases 
examined microscopically, but it is also supported clinically by 
uncommon cases of facial hemiatrophy with sensory impairment and 
even neuroparalytic keratitis (see Vol. Ill, p. 429). Neuralgic pain Neuralgia 
occurs in a proportion of these patients, but it is often not limited to 
the trigeminal area and is never of the paroxysmal tic douloureux type 
(see Neuralgia, Glossopharyngeal and Trigeminal). Many of the 
atypical facial neuralgias do not depend upon trigeminal disease, and 
it would be rash indeed to imagine that local pain in facial hemiatrophy 
necessarily suggested a lesion of the fifth nerve. This hypothesis fails 
to account for those cases in which the atrophy spreads into the neck, 
arm, and chest, and less still for those in which a complete unilateral 
atrophy ultimately develops. 

(c) Clinical Picture 

The wasting may begin in any part of the face and spreads slowly or 
rapidly to involve the whole of that side, usually producing serious 



(a) (h) 

Fig. 62. — Extreme and generalized facial hemiatrophy, ( a ) Showing definite line of 
cleavage and pigmented areas over the mandibulo-cervical region; (6) showing 
band-like zone of alopecia, cleft in the mid-line of the forehead, and more easily 
recognizable pigmentation on affected side. (From Archives of Neurology and 
Psychiatry , Chicago, 1932) 

disfigurement (see Fig. 62). All structures — skin, subcutaneous tissue, 
muscle, and bone — are ultimately involved, but it is remarkable that 
the reduction of muscle bulk takes place chiefly at the expense of the 
contained fat and connective tissue. Neither the power nor the electrical 
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reaction of the muscles is demonstrably changed. 'The degree of bony 
atrophy varies with the age at onset, being greater the earlier the disease 
started. Often the muscles of the tongue, jaws, and pharynx share in 
the wasting. Certain associated changes are commonly but not invari- 
ably found in the affected areas, the most notable being Horner's 
syndrome (see p. 417), alopecia, sclerodermia, and pigmentary changes 
in the hair, skin, and iris. 

(ci) Course and Prognosis 

There is not any known method of arresting the process once it has 
begun, but it may cease spontaneously at any stage. 'Phis rarely happens 
before the patient's appearance has become so changed that the halves 
of his face seem to belong to two different persons. Occasionally the 
atrophy spreads beyond the face to the neck, chest, and arm, or even 
to the whole of the same half of the body. Archambault and Fromm 
(1932) stated that about twenty-three cases of total progressive hemi- 
atrophy had been recorded. 

(<?) Diagnosis and Differential Diagnosis 

In its established form the appearances of progressive facial atrophy 
are characteristic and cannot be confused with any other disease. In a 
case seen for the first time at an early stage it is necessary to distinguish 
marked facial asymmetry of a congenital kind or resulting from a 
torticollis which has been present from youth. Such asymmetry, how- 
ever, is never accompanied by the changes in the skin and subcutaneous 
tissues with the deep furrowing seen in progressive facial hemiatrophy. 

(/) Treatment 

Its ill defined relation to sclerodermia and the (act that the cervical 
sympathetic has shown morbid changes in the few recorded necropsies 
have suggested to some that benefit may result from the removal of the 
sympathetic nerve-supply to the affected area. Surgery is also useful 
for cosmetic repair when the atrophy has ceased spontaneously. The 
older authorities advised the injection of melted paraffin, but this is 
not free from risk and is seldom satisfactory. Plastic surgery has met 
with more success. 

(2) — Total Hemiatrophy 

Apart from the rare cases of progressive facial hemiatrophy which 
involve the whole of one side of the body, total hemiatrophy of a kind 
may follow damage to the central nervous pathways. When this occurs 
at an early age, imperfect development of the afTected side of the body 
often results. The commonest clinical example of this is infantile 
hemiplegia, in which the whole of one side of the body in severe cases 
or merely the affected hand and foot are slightly but measurably 
smaller chan the corresponding normal parts (see Vol. II, p. 340). 

Lesions in the parietal cortex or subcortical region of the brain some- 
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times produce a remarkable flaccid paralysis of all the muscles of the Conical 
opposite half of the body as well as the better known sensory changes. ies ' lons 
Jn such cases the weak muscles may also be so much wasted as to 
suggest involvement of the lower motor neurones. Probably this is the 
only instance of true total muscular hemiatrophy, used in a precise 
neurological sense. A good review of this rare cause of hemiatrophy 
was given in 1935 by Winkelman and Silverstein. 


3 —CON GENITAL ASYMMETRY 

(1) — Definition 

664.] Congenital hemihypertrophy and, less often, congenital hemi- 
atrophy are terms used to describe what is really a static inequality of 
the two sides of the body. In a person so affected sufficient asymmetry 
is present to attract attention. If he happens to be generally undersized, 
attention tends to be focused on the smaller half of the body, which is 
described as being affected by congenital hemiatrophy. It would be 
equally true to describe his larger half as showing hemihypertrophy, 
and this is more usual. Whichever descriptive term is used, the condition 
is essentially an asymmetry, and neither hypertrophy nor atrophy is 
strictly applicable to it. The two sides of the body are unequal from 
a very early stage of intra-uterine life; in spite of this, development 
proceeds smoothly and normally, with the result that the relative 
disproportion remains constant. Such asymmetry may be only partial, 
affecting only one extremity or even a part of a limb; occasional cases 
of crossed hemihypertrophy have been reported. 

(2) — Aetiology 

The most instructive articles on the subject have been written by 
Gesell, who in 1921 collected 39 recorded cases of total congenital Incidence 
hemihypertrophy, adding one of his own. In a second paper published 
in 1927 he brought the number of reported cases up to 53. Wakefield 
and Hines (1933) estimated that about 80 cases had been recorded up 
to that time, and Peabody in 1936 found a total of nearly 100 cases. It 
is thus an uncommon condition, at least in a degree which brings it 
under medical observation. 

Although the asymmetry may not be noticed until the child is able 
to walk, it is certain that it is always congenital. There is no convincing 
evidence of any familial or hereditary factor, although Scott recorded 
instances of hemihypertrophy in a mother and a daughter. These appear 
to be the only cases with such a relationship. In Gesell’s review (1921) 
of 40 cases, females were affected rather more than males, and the right 
side of the body was the larger in about 70 per cent. Half the patients 
had telangiectases, naevi, and other cutaneous abnormalities, and 13 Associated 
per cent presented various grades of mental deficiency. Later publica- de f €Cts 
tions do not support the idea that one sex or one side of the body is 
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particularly affected, but there is no doubt that congenital anomalies 
are found in a higher incidence than would occur in a group of persons 
picked at random. 

Gesell (192!) gave special prominence to the occurrence of mental 
deficiency in these patients and quoted Greigks opinion that the asym- 
metry might be caused by an early intra-uterine inflammation of the 
cerebrospinal axis. He agreed that this hypothesis was doubtful, but 
later he seemed to return to it to account for the high incidence 
of feeble-minded patients. More probably the occurrence of mental 
deficiency and of cutaneous naevi with hemi hypertrophy can be 
explained simply on the grounds that the subject of one congenital 
anomaly is often found to have others when carefully examined. 

The cause of this remarkable condition still remains unproved, but 
Gesell s suggestion that it represented an incomplete minimal form of 
twinning seems nearest the truth. ‘Since we do not know the true cause 
of hemihypertrophy, there is no dearth of etiologic theories. These 
explanations range from maternal impressions to internal secretions. 
A German mother ascribed the hemihypertrophy in her son to the 
fact that during pregnancy she had seen a youth of gigantic proportions 
in the market place. Presumably she saw only one side of this giant’ 
(Gesell, 1921). 

The idea that hemihypertrophy can possibly depend upon over- 
activity of the pituitary or of some other endocrine gland is scarcely 
less ridiculous than this example of lay superstition. Any growth- 
controlling factor which is distributed through the general blood-supply 
cannot conceivably affect one part of the body more than another. 
That the vessels of the hypertrophic side of the body or of the opposite 
side of the brain provide a fuller blood-supply is not proved by fact 

and in any case merely shifts the search for the cause one stage further 
back. 

Besides such general growth-factors as the internal secretions, 
vitamins, and other food-elements, the activities of which in post- 
natal life have been well established, there must be other ‘internal 
determiners’ (Gesell) which are already laid down in the fertilized 
ovum. Many biologists regard size as a unit character of inherit- 
ance subject to Mendelian principles. According to the fusion theory 
put forward by Marchand and Ziegler two distinct anlagen may be 
present within a single ovum. These may develop independently to 
produce twins or, fusing very early, lead to the formation of a double 
monster. Possibly a more perfect early fusion might result in the 
development of an asymmetrical (hemihypertrophic) individual, each 
half of whose body might reasonably be regarded as belonging to a 
separate twin. Although the actual embryonic mechanism of symmetry- 
regulation is uncertain, the suggestion that congenital hemihypertrophy 
should be interpreted as an atypical or imperfect form of twinning 
seems better than any other hypothesis to explain the condition. 

In support of this belief Gesell also recalled the remarkable differences 
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in output of energy, as distinct from mere physical disparity, of the Physical 
two sides of the body. On the larger side the body- temperature has c M erences 
often been found to be higher and the teeth may appear earlier and 
the hair and nails grow more vigorously. 

(3) — Morbid Anatomy 

The asymmetry probably affects all the tissues, although k in those 
cases which have come to necropsy the histologic study of the hyper- 
trophied organs shows that the 
increase in bulk is due chiefly to 
an overgrowth of connective tissue 1 
(Gesell, 1921). Several more recent 
authors have proved radiographic- 
ally that the bones at any rate 
are longer and thicker on the side 
of the hypertrophy. There are not 
any changes in the density of the 
bones nor any other evidence that 
they are not perfectly normal. 

(4) — Clinical Picture 

A few of the reported cases have 
been noticed at birth, the limbs, 
the ear, and the face of one side 
being obviously bigger than on the 
opposite side. Many cases have not 
attracted attention until the child 
begins to walk (see Fig. 63), when 
the asymmetry is shown by an ob- 
vious limp. In some of the milder 
cases, particularly those in which 
only one limb is affected, the asym- 
metry is not observed at all by the patient or his relatives until it is 
brought into prominence by some chance accident. 

The patient may seek medical advice on account of other congenital 
anomalies, and hemihypertrophy may then be discovered for the first 
time. This point should be borne in mind in the examination of any 
person found to have some congenital defect, particularly in cases of 
unexplained mental deficiency. Muscular power on the larger side is 
either not increased at all or so little as to be negligible. Sensory, motor, 
and reflex functions of the nervous system are normal on both sides. 

The commonest associated congenital anomaly is in the cutaneous Associated 
blood-vessels, multiple telangiectases and extensive naevi of the ‘port- anoma ies 
wine stain’ type being often present. These are not particularly related 
to one side of the body. Cryptorchidism, hypospadias, polydactylism, 
and congenital heart disease have also been recorded. Mental deficiency 
of all grades to complete idiocy has been found. 



Fig. 63. — Hemiatrophy of right upper 
and lower extremities. 

(From American Journal of Diseases 
of Children , 1933) 
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Symptoms As the two asymmetrical halves of the body are normal in every other 
particular, symptoms are not noticed in the milder grades. If there is 
much d inference between the lengths of the legs, however, oithopaedic 
problems will arise. 

(5) — Course and Prognosis 

The two sides of the body keep the same degree of disproportion 
throughout life, at least after the cessation of active skeletal growth. 
Complications are not to be expected other than those relating to the 
compensatory scoliosis which usually develops. 

(6) — Diagnosis and Differential Diagnosis 

In a well marked case of congenital hemihypertrophy in which the 
condition is known to have been present from birth the diagnosis does 
not present any difficulties; it can be made from the striking asymmetry 
of the two sides of the body without signs of organic disease of the 
nervous system. In the milder degrees of asymmetry, particularly if it 
is not total and it is discovered for the first time later in life, the 
diagnosis may not be so clear. A neurological examination should 
exclude hemiplegia, and the absence of real atrophy of the skin and 
deeper tissues will show that the case is not one of the rare instances 
of Parry-Romberg’s syndrome (see p. 417) which has become total. In 
the partial hemi hypertrophies congenital arteriovenous communication 
Diagnosis leading to true hypertrophy of the limb and local conditions obstructing 
hvDertfvHhv^ ^ ie venous or lymphatic return have to be considered (see Piuvriasis, 
Vol. V, p. 301, and Lymphatic Vessels Diseases). Marked reddening 
and increase of warmth, often with dilated and tortuous surface vessels, 
declare the former condition, and oedema, which pits on pressure or at 
least disappears when the limb is elevated, quickly distinguishes the 
latter. Tt is said that Milroy’s disease, hereditary oedema of the lower 
extremities, may be asymmetrical in its earlier stages and yet sufficiently 
widespread for it to be confused with partial congenital hemihyper- 
trophy. Such cases must be extremely rare, but the family history and 
the presence of oedema in the tissues of the enlarged limb will make the 
diagnosis plain. 

(7) — Treatment 

It is only for the defect of posture necessarily associated with the 
severer grades that congenital hemihypertrophy either demands or is 
amenable to treatment. The difference in the lengths of the legs results 
in a tilting of the pelvis and in a compensatory scoliosis (see Spine, 
Diseases and Deformities), which in its turn may be a fruitful source 
of simple backache, vertebral arthritis, or sciatic neuritis. The develop- 
ment of such complications is easily prevented by simple orthopaedic 
measures, such as a boot with a thickened sole, whereby the lengths 
of the lower extremities are again made equal. 


From 

Wilt-ay's 

iisease 
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l.-DEFINITION 

665.] The word hemiplegia is applied to the impairment of voluntary 
movement of one side of the body which results from damage of the 
pyramidal tract or of that part of the opposite cerebral cortex in which 
voluntary movements are initiated. Such damage is rarely confined 
strictly to the pyramidal tract or to the excitable motor cortex, so that 
besides this impairment of voluntary movements there are usually other 
disturbances of function, e.g. an alteration in the resistance to passive 

426 
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movements of the limbs affected, spasticity or ilaccidity, and a change Associated 
in the tendon and superficial reflexes on the same side of the body. For disturbances 
this reason several types of hemiplegia are commonly described, a flaccid Types 
or a spastic hemiplegia, capsular or carotid hemiplegia, in cases in 
which the site of the lesion is clearly indicated by these associated 
disturbances of function. It is, however, to the disturbance of voluntary 
movements alone that the term hemiplegia is properly applied. 

2.-DISTRIBUTION OF MOTOR IMPAIRMENT 

Complete loss of voluntary movements on one side of the body, Complete 
involving the face and trunk and both limbs on that side, is found only 
for a short while, at the most a few days, after the onset of extensive 
damage to the pyramidal system. In all other cases the hemiplegia is 
incomplete, and in most cases one of these parts of the body is found incomplete 
to be more severely affected than are the others. This unevenness in the 
distribution of the symptoms results either (i) from the fact that some 
parts of the body recover earlier and more completely their ability to 
move under voluntary control or (ii) from the fact that the actual 
structural changes are less severe and less disabling in one part of the 
pyramidal apparatus than in another. 

When, in the latter event, the damage is so strictly confined that func- 
tional impairment is found only in the leg or in the arm, it is usual to 
describe this as a crural or a brachial monoplegia. Since the pyramidal Monoplegia 
tract is formed of neurones which originate in a comparatively exten- 
sive part of the cerebral cortex, converge to form a comparatively 
compact bundle in the internal capsule, and remain thereafter grouped 
together in this way until they reach their destinations at different levels 
of the spinal cord, a hemiplegia which remains persistently uniform in its 
distribution must result from a lesion at or a little below the internal Site of lesion 
capsule, whereas one which is from the outset conspicuously uneven 
or monoplegic in its distribution indicates damage of, or immediately 
subjacent to, the cerebral motor cortex. 

With only slight variations, which will be discussed later, this difference 
in the distribution of the motor impairment, which is determined by 
a difference in the level of the lesion, does not affect the nature of 
the disturbance of voluntary movement, which is characteristic of all 
hemiplegias, whether complete or incomplete. 


3.-NATURE OF MOTOR IMPAIRMENT 

Upon those lowest level centres, distributed between the mid-brain and 
the sacral region of the spinal cord, through which all muscular activity Anatomy 
is brought about, there converge controlling pathways from several 
different levels of the central nervous system. Besides the pyramidal 
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tract there are those which arrive from the striatal motor system govern- 
ing the maintenance and the changes of postural activity, those which 
mediate cerebellar and vestibular control over phasic motor changes, 
and those which provide purely local or segmental reflexes. 

Damage of the pyramidal tract alone, leaving these other influences 
intact, very rarely occurs: in nearly all cases there is an associated 
exaggeration or ‘release’ of these other motor systems which compete 
for control over the lowest level mechanism, and the final disability 
which results is only in part due to an inability to initiate or to transmit 
the appropriate nervous impulses by way of the pyramidal tract. 

The result is that the disturbance is not entirely confined to voluntary 
or intended movements, although it is invariably greatest in respect 
of those movements which call for attention and for precision, are the 
skilled result of frequent practice demanding this attention, and have 
a ‘significance’ which is intellectual rather than affective. These differ- 
ences are seen not only in the degree to which the movements of any one 
part of the body are limited in a given case but also in the rate of recovery 
of different forms of movement after their initial loss. 

A complete hemiplegia provides the following disturbance of move- 
ment. Immediately after its onset, while consciousness is still lost, the 
eyes and the head may be found turned strongly away from the side on 
which the hemiplegia is later observed. After consciousness has been 
recovered, conjugate deviation of the eyes towards the side of the 
hemiplegia may be difficult to initiate, restricted in range, and poorly 
maintained. This disturbance, together with some weakness of rotation 
of the head towards the hemiplegic side, rarely lasts for more than a 
few days. 

At first there may be almost complete absence of movement on one 
side of the face; movements carried out with the upper part of the face 
reappear first, e.g. corrugation and elevation of the eyebrows and 
closure of the eyelids; movements of the lower part of the face are later 
in reappearing and slower in their recovery. The asymmetry is greater 
for unusual movements made on request than for expressional move- 
ments, with the result that retraction of the angle of the mouth is 
more prompt and more extensive in smiling or weeping or in the 
associated change of facial expression which accompanies strong effort 
than it is in mimicking a grimace. As recovery proceeds, these differ- 
ences may disappear, leaving only some persistent slowness of move- 
ment on one side of the mouth and imperfect burying of the eyelashes 
when the eyes are screwed up. 

Initially there may be some weakness of the jaw musculature, shown 
by a deviation of the mandible towards the hemiplegic side when it is 
forcibly depressed against resistance. The palatal arch may hang lower 
on the hemiplegic side and the uvula be drawn up towards the other 
side on phonation. The tongue, although lying symmetrically in the 
floor of the mouth when retracted, may be protruded towards the 
hemiplegic side owing to a unilateral defect of movement. These 
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asymmetrical movements of the jaw, palate, and tongue are very rarely 
more than slight and transitory. 

Immediately after the onset of hemipiegia the loss of voluntary move- 
ments in the arm and leg may be complete. The rate at which recovery Limbs 
proceeds and the level of disability which is finally attained \ary widely 
from patient to patient, but in all patients voluntary control is 
re-established in much the same way, except when an initial hemi- 
plegia masks a defect which is essentially monoplegic in distribution. 

Movement at the proximal joints of the limbs reappears first, with the 
result that in the leg the flexed thigh can be extended and the abducted Leg 
thigh can be drawn towards its fellow before any movement at the 
knee or ankle is evident. Later, voluntary flexion of the thigh, exten- 
sion and flexion of the knee, and plantar flexion and dorsiflexion at 
the ankle reappear usually in that order. Flexion and extension of the 
toes may return with corresponding movements at the ankle, but they 
are often further delayed: they usually remain slow and weak in 
execution, and independent movements of the toes are commonly the 
last form of voluntary movement in the leg to appear and may remain 
persistently absent, even when functional recovery elsewhere in the leg 
is excellent. 

In the arm elevation and depression of the shoulder and adduction, Arm 
extension, and flexion of the upper arm are movements which usually 
reappear early. Abduction of the upper arm is often delayed until 
flexion and extension at the elbow have reappeared. Flexion of the 
wrist and simultaneous flexion of all the fingers appear soon after. 

Extension of the wrist and pronation and then supination of the 
elbow are often later in returning, and voluntary extension of the 
fingers is still further delayed. As recovery proceeds, the ability to flex 
and then to extend the fingers separately returns, and these independent 
movements of the fingers, at first hesitant, clumsy, and much delayed 
in their initiation, become prompt and precise. 

In respect of both the arm and the leg it is found that movements Arm and leg 
which cannot be carried out at will as isolated acts may appear readily 
and in good force as part of a more extensive movement complex: 
thus in the leg voluntary dorsiflexion of the ankle alone may be 
impossible, and yet, when active flexion at the knee and hip is carried 
out, quite strong dorsiflexion at the ankle also may simultaneously 
appear. In the same way flexion or extension of the toes may be 
impossible in isolation and yet be both prompt and powerful in com- 
bination with plantar and dorsiflexion of the ankle respectively. 

In the arm, at a stage in which flexion of the wrist and flexion of the 
fingers are hesitant and weak, these movements may appear in good 
force as an accompaniment of active flexion of the elbow; and, when 
a solid object is placed in the palm, all the fingers and the thumb may 
become strongly flexed in an active effort of grasping at a stage in 
which these movements are of poor and uncertain execution as isolated 
acts. Highly skilled movement sequences, such as are entailed in the 
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reproduction of a manual technique acquired by long practice, c.g. piano 
playing, never recover fully, except when the initial hemiplegia has been 
both slight and transitory. 

Abdominal It is difficult to judge how far movements of the abdominal wall and 
0*1° chest arc disturbed in hemiplegia. Displacement of the umbilicus 
away from the hemiplegic side when the rectus abdominus muscle is 
strongly contracted is a fairly common observation at an early stage of 
recovery from a severe hemiplegia. Recently published records suggest 
that a difference in the excursion of the chest on the two sides could 
invariably be found if specially looked for; but this difference seems 
more closely related to the stales of flaccidi ty or of spasticity which 
accompany most hemiplegias than to the actual loss of voluntary 
control. 
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Destruction of motor pathways in the internal capsule results in an 
alteration of muscular activity on the opposite side of the body, which is 
not confined to a hemiplegia in the above restricted sense of an impair- 
ment of voluntary movement. There is also a change in the resistance 
to passive movement of the limbs on the affected side, a change in the 
tendon-reflexes in those limbs, a tendency for the limbs to adopt certain 
stereotyped postures, and a change in the superficial reflexes which can 
be elicited from the same side of the body. 

For a variable period after the occurrence of an acute capsular lesion 
the limbs are flaccid, and their tendon-reflexes and the abdominal and 
plantar reflexes are usually absent. This period of llaccidity and absent 
reflexes may last for a few hours or, more rarely, for one or two days. 
It is followed by a state of spasticity in the musculature of the hemi- 
plegic side, with exaggeration of the tendon-redoxes and the appearance 
of an extensor plantar response. The abdominal rellexcs may remain 
absent or may reappear in a weakened form. A capsular hemiplegia 
invariably shows these changes to a well marked degree. When the same 
impairment of voluntary movements is due to damage of the cerebral 
cortex, the resulting monoplegia is often accompanied by the same 
changes, but this is not invariably the case, and, whereas in a capsular 
hemiplegia the degree of voluntary decontrol and the degree of spasticity 
are usually proportionate, this is not true in respect of a cortical mono- 
plegia. 

A small area of destruction, confined strictly to the precentral con- 
volution and not involving neighbouring parts of the cortex, may result 
in impairment of voluntary control over the movement of one part of 
the body on the opposite side, without any spasticity or increase of the 
tendon reflexes, i.e. a flaccid monoplegia. 

It has also been suggested (Fulton) that a lesion similarly confined to 
a part of the frontal lobe immediately in front of the precentral con- 
volution results in a severely disabling spasticity of the opposite limbs, 
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which contributes more towards impairment of function than does 
the actual defect of voluntary control which is always also in a minor 
degree present. 

From a study of such naturally occurring lesions and of similar lesions 
experimentally produced there has emerged the following conception 
of the nature of the functional disturbance in such cases. 

The part of the cerebral cortex immediately in front of the precentral 
convolution is concerned not only with the patterning and the initiation 
of impulses destined to produce voluntary (phasic) changes in the state 
of activity of the lower motor neurones but also with such changes in 
the activity of other motor centres as are essential for the unimpaired 
execution of these voluntary movements. 

Thus, since every voluntary movement necessarily involves a disturb- 
ance of posture, the influence of those lower level mechanisms, striatal 
and vestibular, which subserve the maintenance of posture must be 
kept in abeyance during the execution of a voluntary movement and 
reimposed after its completion. Similarly, the segmental reflexes must 
be rendered responsive to those modifications of their activity through 
which the voluntary or phasic changes in the state of muscular con- 
traction are brought about. 

These changes are mediated through connexions between the premotor 
part of the cerebral cortex and the corpus striatum, the vestibular centres 
and the formatio reticularis. The result of destruction of this part of 
the cortex may be expressed as a release from control of these lower 
level mechanisms ; postural activity becomes persistently increased and 
is no longer modified in accordance with the requirements of voluntary 
movement, and the segmental reflexes become increased both in the 
facility with which they can be elicited and in the vigour of the resultant 
response. 

Two other forms of motor disturbance also occasionally appear, i.e. 
involuntary movements unrelated to voluntary activity and an exaggera- 
tion of the associated muscular contraction accompanying voluntary 
movement. In a capsular hemiplegia these additional symptoms appear 
presumably as the result of interruption of neurones other than those 
of the pyramidal tract and which descend from the premotor cortex to 
make independent connexion with lower level mechanisms in the brain 
and in the spinal cord. 


Subcortical 
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5.-HEMIPLEGIC SPASTICITY 

In the affected limbs the muscles become persistently contracted, with 
the result that they are firmer to the grasp. Greater force is necessary 
to bring about passive movements of the limb segments not only because 
of this pre-existent state of increased tension in the muscles but also 
because stretching of any of the muscles elicits reflexly in that muscle 
a state of still further increased tension. 

This increase of persistent or of reflexly elicited contractions, however. Distribution 
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is not uniformly distributed throughout the muscles of a given limb: 
in the arm it is predominantly in the adductors and internal rotators 
of the shoulder and in the flexors of the elbow, wrist, and digits; in 
the leg it is found chiefly in the extensors of the hip and knee, the calf 
muscles, and the flexors of the toes. As the direct result of this selective 
incidence of increased postural and segmental motor activity the arm 
becomes drawn up with the flexed forearm lying in front of the chest 
and with the wrist and fingers fully flexed; and when released after 
passive or active displacement it returns shortly to this position. In a 
similar way the leg takes up a position of full extension at all joints, 
with the result that in walking it must be swung round or circumducted 
in order that the toes shall clear the ground. 

This state of spastic contraction may become so highly developed 
that passive extension of the arm or passive flexion of the leg is no 
longer possible. In every case more force is required to extend the arm 
or to flex the leg than is necessary for movements in the reverse direc- 
tion. Further, the reflexes which are exaggerated in their activity provide 
a clear expression of the lengthening and shortening components of the 
stretch-reflexes of experimental physiology. It is found that, when an 
attempt is made passively to extend the flexed forearm, the force 
applied has to be progressively increased up to a point at which the 
hitherto increasing resistance of the stretched muscles suddenly sub- 
sides, the muscles yield under the passive stretch, the force required 
to produce further extension becomes much less, and movement is 
completed with little difficulty. This phenomenon is called clasp-knife 
rigidity and is one of the characteristics of the spasticity which 
accompanies the hemiplegic state both in the arm and in the leg. 

As a consequence of lasting spasticity non-con tractile components 
of the habitually contracted muscles may shorten, and those of the 
habitually extended muscles may lengthen, with the result that a per- 
manent contracture may develop and the range of passive movement 
become restricted by structural changes which only surgical division 
can remedy. In any case the state of' spasticity greatly hampers the 
freedom of movements which would otherwise be well carried out 
as voluntary control returns. It is only in the limbs that spasticity is 
easy to detect, but palpation of the abdominal wall may reveal a relative 
increase of the firmness of the musculature on the hemiplegic side. 

In the limbs of a spastic hcmiplegiac the tendon-reflexes arc increased, 
although occasionally the spasticity may be so great that this increase 
is difficult to demonstrate. Individual reflexes can be elicited with a 
lighter blow, and the resulting contraction is more vigorous. Muscles 
from which stretch-reflexes cannot be in this way normally elicited 
yield in the hemiplegic state facile responses, with the result that to 
the biceps-, triceps-, and supinator-jerks there are added tendon- 
reflexes from every muscle of the arm, the sudden stretch of which is 
practicable, and a blow over the coracoid process produces a convulsive 
flexion of the whole limb. 
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In the leg exaggeration of knee- and ankle-jerks, vigorous hamstring- 
jerks, and adductor-jerks can all be elicited with increased facility. A 
clonic response is often found; in the leg, by sudden depression of the 
patella or sudden dorsi-flexion of the ankle, knee- and ankle-clonus 
respectively and in the arm clonic responses from the finger and wrist 
flexors and even from the biceps can sometimes be obtained. 

One of the earliest reflexes to reappear after the initial total eclipse Reappearance 
which follows the onset of severe hemiplegia is the flexion reflex in °f re fi exes 
the leg; this is seen earliest as an upward movement of the great toe 
which follows a scratch applied to the outer side of the sole of the 
foot (Babinski’s extensor plantar response). In the course of the few BahinskVs 
days or weeks following its first appearance this reflex becomes increased e p f a e n ™° r 
in facility and more extensive in its expression. Although it remains response 
most easily elicited by the above stimulus, pinching, pricking, or scratch- 
ing any part of the foot or lower part of the leg comes to yield a 
response. To extension of the great toe is added abduction or fanning Accompani - 
of the other toes, flexion of the knee, dorsi-flexion of the ankle, and, 
later, flexion of the hip, with the result that in its fullest expression the response 
leg is promptly withdrawn from the source of stimulation. 

The abdominal and the cremasteric reflexes on the side of the hemi- 
plegic impairment are diminished or lost. This diminution may show 
itself as a difficulty in eliciting any response or as a premature fatigue 
of the response on repeated stimulation. The exact- structural altera- 
tions in the nervous system which are essential for the production of 
these changes in the abdominal responses are uncertain; the changes 
almost invariably occur with a capsular hemiplegia but sometimes are 
absent in a partial hemiplegia or monoplegia of cortical origin. 

Hemiplegic limbs which are severely spastic and over which there is 
little or no voluntary control occasionally move quite freely under the 
influence of involuntary factors; the patient may find that in yawning Involuntary 
or in stretching on awakening from sleep his arm, which at all other nmement 
times is firmly contracted in full flexion, may participate in these move- 
ments by becoming strongly extended at the elbow with partial relaxa- 
tion of the wrist and finger flexion. Simultaneously the leg may exhibit 
a powerful and often a tremulously clonic extension. 

The postural influences which determine these lasting positions of Postural 
the arm and leg may also be modified, with the result that changes in $ uences 
in the degree of spastic contraction are brought about reflexly. Thus, 
if the head and neck are turned fully towards the hemiplegic side and 
the patient simultaneously makes a maximal effort of some kind, e.g. 
grasping, with the sound arm, the hemiplegically contracted arm may 
slowly extend at the elbow and abduct slightly at the shoulder. A 
repetition of his effort at grasping with the head maximally turned 
away from the hemiplegic side may similarly result in stronger flexion 
of the elbow and further adduction of the arm. During these procedures 
similar changes in the posture of the hemiplegic leg may be observed. 

In children damage of the cerebral cortex is more apt than in adults 
E.M. VOL. vi 2 F 
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to result in a disability which is completely hemiplegic and not mono- 
plegia, and in children also the later stages of recovery are apt to be 
disturbed by the appearance of involuntary movements, athetotic or 
choreic in form, which are comparatively seldom observed after the 
hemiplegias of adult life. 

After any moderately severe hemiplegia there may be a blurring and 
slowness in the production of speech due to impaired control over 
the lips, the tongue, and the palate. In a right-handed person hemi- 
plegia affecting the right side is usually accompanied by a disturb- 
ance of speech which is exactly similar in its nature to the disturbance 
of any other series of voluntary movements caniod out with the hemi- 
plegic limbs, i.e. there may be complete expressive aphasia at the outset 
with later partial or complete recovery. 

Common everyday phrases of greeting are usually the first to return. 
When the patient becomes able once more to converse in the ordinary 
way, it is found that his choice of words is hesitant and unreliable, his 
vocabulary is very much restricted, and he does not differentiate well 
between words of closely related meaning. Under the influence of some 
emotional stress he may become comparatively fluent, but in contrast 
with this ‘interjcctional 1 use of speech his powers of discussion and of 
description, the propositional use, remain very much limited. At a 
stage at which he can construct simple sentences dealing with ideas or 
objects with which he has been long familiar he may be still at a loss 
for the name of a common object shown to him, although able to use 
some periphrasis to show that lie identifies it. The more complex and 
the more recently acquired forms of verbal expression suffer most 
complete extinction and are recovered last, with the result that a 
patient of this type may never regain his ability to use a foreign tongue 
in which he has previously been lluent, although he has completely 
recovered the use of his native speech. 

As the result of a persistent hemiplegia with spasticity the partially 
paralysed limbs may after a time show secondary disturbances: the 
circulation in them becomes impaired, with the result that the hand 
and the foot become cyanotic and cold. If the hemiplegia occurs at an 
age at which further growth may be anticipated, this becomes slowed 
down in the affected limbs, with the result that they are outstripped in 
their growth by those of the unaffected side-; their bones may become 
rarefied and the skin thin and shiny. In some cases a condition of 
subacute osteoarthritis develops in the joints of the paralysed limbs, 
with the result that these become rigid and painful on passive movement. 


6.-SITE OF THE LESION 
(1) — Cerebral Cortex 

Destructive changes in the cerebral cortex lead to impairment of move- 
ment on the opposite side of the body which is characteristically 
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monoplcgic in its distribution, although when lhe^c changes are of 
sudden onset, as in embolism of the middle cerebral artery, the initial 
paralysis may be completely hemiplegic. Moreover, with a cortical 
lesion epileptic attacks, particularly of the focal or Jacksonian type, Jacksonian 
are often noted. In arterial thrombosis one or more of these attacks e P de P s >' 
often precede the onset of paralysis: a tumour of the cortex may give 
rise to frequently recurrent convulsive seizures in the opposite limbs 
followed by transient paralyses for many months before a persistent 
hemiplegic weakness becomes established. When the left cerebral hemi- Aphasia 
sphere is the site of damage in a right-handed person, an aphasic 
disturbance of speech of the expressive or motor kind can be expected 
whenever the hemiplegic weakness involves the face. 

(2) — Internal Capsule and Optic Thalamus 

Destructive changes in the internal capsule resulting in a hemiplegia 
almost invariably lead to a disturbance of sensibility on the same side 
of the body and in many cases also to an homonymous hemianopia in Hemianopia 
corresponding parts of the visual fields. If the lesion responsible for 
this damage invades the optic thalamus on the same side, the additional Thalamic 
motor symptoms of hemiataxy and hemiathetosis in the weakened s y tu!rome 
limbs may be conspicuous. When the optic thalamus suffers most and 
the adjacent internal capsule is damaged to a smaller extent, the hemi- 
plegia, initially severe, may later to a large extent clear up and sensory 
symptoms of thalamic disturbance come to dominate the clinical 
picture. From the outset there is impaired recognition of painful and 
of thermal impressions received from the opposite side of the body, 
but the condition of thalamic hyperalgesia, with spontaneous pains and 
paraesthesiae of an unpleasant kind and with exaggeration of the 
affective response to painful stimuli which are sufficiently severe to 
be elicited at all, usually develops some months afterwards and tends 
to become more severe as time goes on. 

(3) — Mid-Brain 

A unilateral lesion of the mid-brain below the thalamus may destroy 
the pyramidal tract in the crus cerebri on one side. The resulting hemi- 
plegia is invariably accompanied by some degree of hemianaesthesia, 
which in this case affects all forms of sensibility from the opposite side 
of the body, and often also by other symptoms due to damage of nerve- 
cells in the mid-brain. Thus damage of the red nucleus may result in Red nucleus 
the appearance of a slow rhythmic tremor of the hemiplegic limbs and s y ndrome 
a clumsiness of movement which is out of proportion to their weakness. 

With this there is usually an ocular motor palsy of nuclear type on the 
side opposite the hemiplegia — a group of disturbances sometimes 
described as Benedikt’s syndrome. Occasionally these other structures Benedikt's 
escape, but the third nerve is destroyed, with the result that a hemiplegic s y ndrome 
weakness on the opposite side of the body is associated with paralysis Weber's 
of the external ocular muscles innervated by the third nerve on the same synclrome 
side (Weber’s syndrome). 
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(4) — Hind-Brain 

In the upper part of the pons the pyramidal fibres which control move- 
ments of the face cross to establish connexion with the facial nucleus 
on the opposite side. Therefore below this level damage confined to one 
side of the hind-brain leads to a contralateral hemiplegia of the arm 
and leg without involving the face. The face on the same side as the 
lesion may be weakened by destruction of the already decussated upper 
motor neurone or more commonly by damage of the facial nucleus 
(Millard-Gubler syndrome). The abducens nucleus is often damaged 
as well, resulting in a weakness or loss of conjugate deviation of the eyes 
towards the side of the lesion and a paralysis of the external rectus 
muscle on the same side (Fovi lie's syndrome). In other cases a weakness 
of the jaw musculature on the same side, an homolateral ataxy of move- 
ment due to damage of the inferior cerebellar peduncle, and a contra- 
lateral impairment of sensibility, particularly to pain and temperature, 
due to damage of the ascending sensory tracts, may be added when the 
lesion is sufficiently extensive to affect these structures. 

(5) — Spinal Cord 

Damage confined to one side of the spinal cord in the cervical region 
above the fifth cervical segment gives a hemiplegic weakness of the 
contralateral arm and leg on the same side, but there is also an impair- 
ment of sensibility to painful and thermal impressions from the opposite 
side of the body below the level of the lesion due to damage of the 
crossed spinothalamic tracts. 


7.-NATURE OF THE LESION 

After an emotional shock or prolonged nervous excitement and some- 
times as the result of industrial accidents an hysterical paralysis of 
hemiplegic distribution may appear. This is usually a flaccid paralysis 
without any alteration of the tendon or superficial reflexes, but occa- 
sionally the arm and leg are held in a state of persistent spasm by a 
muscular contraction which increases in force when any attempts are 
made at passive manipulation of the limbs. In some cases there are 
hysterical hemianaesthesia and other disturbances, such as blindness 
and deafness, on the same side of the body. 

In addition to this hysterical hemiplegia there are other kinds of 
transient hemiplegia which are not associated with any known defects 
of the pyramidal system. After an epileptic attack with convulsions 
confined to one side of the body the power of normal movements in 
these limbs usually returns very soon after consciousness is regained. 
In some cases, however, a flaccid hemiplegia persists for several hours 
and is usually associated with loss of the abdominal responses and 
an extensor plantar response on the same side, although the tendon- 
reflexes often remain absent. In a few cases even though later examina- 
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tion fails to reveal any structural changes in the brain, a pos>t-epi!eptic 
hemiplegia of this kind persists for many da\s or weeks. 

A persistent hemiplegia following an attack of migraine is still less Post- 
common , but when it occurs this also is not due to any demonstrable hemicranial 
lesion in the brain. Some elderly persons with or without changes of 
cerebral arteriosclerosis show recurrent hemiplegia, usually on the same Recurrent 
side of the body, which clears up completely and is usually explained hem *P ie s ja 
in terms of spasm of one of the larger cerebral arteries, although no 
satisfactory evidence supports this view. 

In the course of general paralysis loss of consciousness, followed by a In general 
transient hemiplegia which clears up completely, may be observed on P aral y sis 
several different occasions; these "congestive" attacks of general paralysis 
are by some explained as due to recurrent oedema of the brain. 

The great majority of hemiplegias are due to structural changes in 
the cerebral cortex or along the course of the pyramidal tracts. In 
elderly persons thrombosis of the middle cerebral artery, which causes Vascular 
extensive infarction of the surface of the hemisphere and haemorrhage iesi0,ls 
from the lenticulo-striate artery with consequent destruction of the 
internal capsule, are the commonest causes of hemiplegia. Thrombosis 
of smaller arteries of supply to one side of the mid- or hind-brain may 
be responsible for the different kinds of "alternate" hemiplegia described 
in an earlier section (see p. 435). In younger adults exactly similar effects 
may result from embolic occlusion of these arteries or from the process 
of syphilitic endarteritis when it affects the intracranial vessels. Embolic 
hemiplegia is usually of instantaneous onset and is often transitory: 
this is so in carotid hemiplegia, in which an embolus obstructing the 
internal carotid artery on one side leads to blindness of the eye on the 
same side and a transient contralateral hemiplegia. 

A cerebral tumour, whether neoplastic or granulomatous (tuber- Cerebral 
culoma), or a cerebral abscess, when it occurs in or beneath the motor tumours 
cortex or when it occurs in a position which results in damage of 
one pyramidal tract at or below the internal capsule, can produce any 
of the kinds of hemiplegia mentioned above. Hemiplegic weakness 
which is strictly unilateral very rarely occurs in adults as a result of 
a non-suppurative encephalitis, but in infants and in children this is Encephalitis 
comparatively common. 

Congenital hemiplegia is rare and is in most cases the result of Congenital 
haemorrhage into or over one side of the brain during delivery, but hemi P le s ia 
sometimes a simple developmental defect of one cerebral hemisphere 
or an attack of encephalitis during intra-uterine life appears to be the 
probable explanation. 

In early childhood hemiplegia may occur without any obvious infective Hemiplegia 
cause and often without any evidence of disturbance of the general in chlldhood 
health. Some of these cases have been ascribed without any very 
satisfactory evidence to damage by the virus of acute poliomyelitis; for 
others a non-specific encephalitis of toxic or infective origin has been 
held responsible. Some of the common disorders of childhood are 
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associated with or followed by an encephalitis of which the chief 
residual symptom may be a persistent hemiplegia. Smallpox, chicken- 
pox, vaccinia, and measles provide examples of this complication. The 
hemiplegia which has often been described in whooping-cough is often 
due to meningeal or to intracerebral haemorrhages presumably result- 
ing from the paroxysms of coughing. The less common hemiplegia of 
diphtheria is usually due to arterial thrombosis or to embolism, and 
in later life cerebral thrombosis in the course of enteric and typhus 
fever may be responsible for a persistent hemiplegia. In comparatively 
rare cases cerebral syphilis resulting from the congenital infection 
has been associated with a hemiplegia due in most cases to arterial 
thrombosis. 


8.-PROGNOS1S 


Vascular 
lesions in 
relation to 
prognosis 


Favourable 

and 

unfavourable 

signs 


Rate of 
recovery 


The disease process originally responsible for hemiplegia must here be 
considered in its hearing on the probability of early recovery or of 
permanent weakness; and account must also be taken of whether or 
not this disease process is likely to be progressive or recurrent. Thromb- 
osis, haemorrhage, or embolism of the cerebral arteries may give 
rise to a hemiplegia which is initially complete, but the outlook for 
recovery is on an average best in the embolic cases and worst in those 
due to cerebral haemorrhage. When extensive cerebro-vascular disease 
has led already to thromboses which have resulted in transitory 
hemiplegia on one or more occasions, the probability that further 
similar attacks will occur, that the hemiplegia resulting will be more 
severe and longer-lasting, and that it will prove fatal is very much 
greater; so that the ultimate prognosis in hemiplegia can only be 
regarded as at all favourable when it occurs in young persons in whom 
some intercurrent disease or morbid state has arisen, and in older 
persons in whom the hemiplegia is clearly attributable to syphilitic 
infection which can be actively treated. 

Apart Irom the above considerations the prognosis in a given case 
of hemiplegia in its earliest stages depends largely on the extent to 
which generalized cerebral activities are disturbed. In all cases in which 
coma is profound or long-lasting, recovery from the hemiplegia may 
be expected to be incomplete. If some degree of voluntary control is 
re-established in all parts of the hemiplegic side within a few days, the 
outlook with regard to functional recovery is very good. Conversely, 
if there is no recovery of power within a week, complete restoration of 
function cannot be expected; and, if considerable improvement is not 
evident at the end of a month, there can be very little reasonable hope 
that the patient will ever recover any useful degree of control. Prolonged 
flaccidity and the early establishment of contractures are both most 
unfavourable signs. 

Except in hemiplegic patients who survive epileptic attacks in general 
paresis and disseminated sclerosis, complete recovery almost never 
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follows, particularly in respect of the hand and fingers \shen these have 
been affected. If the patient’s general condition is satisfactory and his 
powers of co-operation are good, it can be anticipated that he will 
recover his ability to walk with the support of a stick after six weeks 
to three months, but it is particularly in these cases of moderate severity 
that the amount of functional recovery finally depends so largely on 
the ability to make the fullest use of the therapeutic measures outlined 
in the following section. 


9. -TREATMENT 

The treatment of the various causes of hemiplegia is dealt with under 
separate titles, e.g. Apoplexy. Such treatment may be in some cases 
directed to limiting the extent of the structural damage responsible 
for the hemiplegia, but in many cases the gravity of the underlying 
diseases or pathological states renders the treatment of any resulting 
paralysis comparatively superfluous. Nevertheless in any case in which 
the chances of survival are considerable the practitioner should not 
become preoccupied with the vital issues to the extent of neglecting 
those earlier precautionary measures which may make later recovery 
from paralysis much easier. Clearly the treatment of hemiplegia itself 
is chiefly applicable to those cases in which the primary cause has been 
removed or has for the time being at least ceased to act. In some cases 
the amount of destruction of brain substance is so great that little can 
be done to remedy the complete paralysis thus caused, but in most cases 
the degree of recovery depends very largely on the management of the 
condition over the course of many months. 

The extent to which recovery takes place in such circumstances Factors 
depends on (i) the re-establishment of the patient’s ability to initiate extent*of 7S 
voluntary movements of varying complexity and (ii) the prevention or recovery 
the removal of any mechanical impediment to such movements, e.g. 
contractures and spasticity. In all cases of severe hemiplegia the patient Care of skin 
should be nursed upon a water-bed, and careful attention should be 
paid to the condition of the skin over all pressure points by further 
protective padding when this is necessary, by the avoidance of all rucks 
and creases in the underlying bed-clothes, and by treatment twice daily 
of the skin on the back, buttocks, heels, and elbows with methylated 
spirit and powder. 

The degree to which spasticity will develop depends almost entirely on Control of 
the nature of the structural damage, and comparatively little can be s P astlclty 
done to check its appearance, although section of the posterior roots 
connected with the spastic limb has in some cases been carried out 
with advantage. Very soon after the earliest stages the limbs, sometimes 
at first flaccid, tend to assume positions which may afterwards become 
rigidly fixed as spasticity insidiously develops. Steps to prevent the 
adoption of such disabling postures should be taken from the beginning. 
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Passive 

movements 


Massage 


Active 

movements 


The arm tends to become adducted at the shoulder and internally 
rotated, with lull flexion at the elbow, lingers, and wrist. Adduction 
at the shoulder can he prevented by padding the axilla, and the arm 
should be kept in a position of extension of the elbow, supination of 
the forearm, and extension of the wrist and lingers; this may require 
the application of well padded splints. For similar reasons the leg 
should be kept in position with the ankle dorsi-ilexed, the foot everted 
and rotated slightly outwards, and the thigh a little adducted. r I'he 
above measures arc applicable to a patient who is confined to bed. 
Directly he is up, checks to the development of faulty positions are less 
easy to apply, but he should not be allowed to carry his arm in a sling, 
and the wearing of an extension splint for the wrist and lingers may by 
its weight assist in keeping the elbow extended. 

Every joint of the paralysed limbs should be moved at least twice 
daily by passive manipulation throughout the full range of its ordinary 
movement, and, before active movements return, the patient should be 
encouraged to manipulate his paralysed limb in this way with the other 
hand. The risk of articular adhesions, particularly at the shoulder but 
also at the elbow, wrist, finger-joints, and knee, may in this way be 
minimized. When the arm splint is discarded, (he lingers may be kept 
partially extended by placing some padded object or a rubber ball in 
the palm of the hand. Whenever this is practicable, repealed passive 
movements during the hours in which the patient is up may render the 
wearing of splints unnecessary at this time, but they should invariably 
be re-applied during the night. 

Skilled massage should be given as early as possible and continued in 
suitable cases until the return of voluntary active movements is well 
established; it should always be painless and gentle. Coni nurtured 
muscles should be coaxed into relaxation without being forcibly 
stretched, and any form of deep kneading should be restricted entirely 
to the muscles which are flaccid and whose contraction it is desired to 
increase. General stroking or cfHeurage of the paralysed limbs may be 
useful in assisting the circulation. The limbs should invariably be kept 
warm during these forms of treatment, in order that the spasticity may 
be diminished; for this purpose warm baths may be of great service. 
All forms of electrical stimulation should be rigidly avoided. 

For the recovery of voluntary control the assiduous practice of such 
active movements as have returned and the frequently repeated attempts 
to revive hitherto absent movements are of primary importance. A 
very great deal depends on the skill and the sympathetic encourage- 
ment of the physiotherapist who carries out the treatment, in order 
that the patient’s interest in his own improvement may be stimulated 
and that he shall not be allowed to become disheartened by delay, 
nor content to make shift with a mediocre performance. The order in 
which the recovery of movements normally takes place has been already 
described (see p. 429). Therefore, if at each stage efforts are concentrated 
upon corresponding movements, the most encouraging results will be 
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obtained, although at no stage should any movement be entirely 
neglected. The patient should be persuaded to put his movements to pur- 
posive use as early as possible. Walking should be encouraged directly 
he can stand with any security, and some implement should be placed 
in his hand directly movement at the elbow and wrist has reappeared. 

Two procedures may be of great use in helping the recovery of 
voluntary control: if at a stage at which a given movement is not yet 
possible the patient is directed to concentrate upon an effort to bring 
about this movement and at the same time the movement is carried Value of 
out by passive manipulation, recovery may occur earlier than if the mentai e ff° rt 
limb in question is allowed to remain immobile; further, to use the 
sound limb for the production of precisely the same movement as is 
being simultaneously attempted by the hemiplegic limb often greatly 
facilitates the reappearance of active control. In those cases in which Simultaneous 
recovery becomes well advanced every effort should be made to increase *° imcl 
the precision of movement until it is quite clear that nothing further 
can be gained. The patient should be encouraged to handle small 
objects with his fingers, to play games in which the precise use of his 
fingers is required, or to use his fingers, e.g. on a typewriter. He should Progress in 
practise walking in outlined footprints on the level and up and down P recisl0n 
short flights of stairs. No special apparatus will be required if skilled 
encouragement is available. All these lines of treatment are never 
superfluous even in the most severe case of hemiplegia. Without them 
milder cases may be allowed to remain at a level of most regrettable 
inefficiency, and, unless they are continued long enough, moderately 
severe cases may very greatly deteriorate. 
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1 .—DEFINITION 

0 Synonyms . — Progressive lenticular degeneration; Wilson’s disease; 

pseudosclerosis) 

666.] A fatal malady characterized by the progressive development in 
adolescents or young adults of wide-spread tremor and rigidity of the 
musculature, defects of articulation and deglutition, spasmodic weeping 
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and laughing, and a slight degree of dementia, and by the complete 
absence in uncomplicated cases of any true paralysis or of those 
alterations in the reflexes which are associated with lesions involving 
the pyramidal system. Pathologically the nervous lesion consists in 
bilaterally symmetrical degeneration of the lenticular and caudate 
nuclei, with degenerative changes in nerve-cells in the cerebral cortex. 
In addition, the liver constantly shows a profound degree of multi- 
lobular cirrhosis, which may be clinically latent. 


2-AIiTlOLOGY 


Familial 

incidence 


Age and sex 
incidence 


So far as is known the malady is not heritable, but numerous familial 
cases are recorded; thus Barnes and Hurst reported three cases in one 
generation, a fourth child dying of hepatic cirrhosis without the symp- 
toms or lesions of lenticular degeneration (see p. 44 1 )). Beyond the fact 
that several members of a family are often a fleeted and that occasional 
cases have been reported in other close relations nothing is known of 
the aetiology of the disease. It seems probable that the cerebral degenera- 
tion is secondary to the disease of the liver and somehow depends on 
it, but this relation is not clear. 

The disease most often begins between the ages of ten and thirty years, 
but the onset may be slightly earlier or later. The sex incidence is 
approximately equal. 


3.-MORBID ANATOMY 

The disease is characterized by the triad of multilobular cirrhosis of the 
liver, degeneration of the brain, affecting especially the corpus striatum, 
and deposition of pigment in the posterior clastic lamina (Descemet’s 
membrane) in the cornea, the so-called Kayser-FIcischer zone. Of the 
three the alterations in the liver are the most striking and appear to 
precede the cerebral degeneration. It is very doubtful if cases in which 
the liver is found to be normal should be classed under the heading of 
hepato-lenticular or progressive lenticular degeneration. The corneal 
pigment, on the other hand, may appear late, and may be present only 
in certain sectors of the cornea of one eye, at a stage when the nervous 
symptoms are well established. It has, however, been found with 
remarkable constancy in cases examined with the slit-lump. 

(1) — Liver and Spleen 

Liver The liver is usually much shrunken and very firm. Its surface is rugose, 

with slightly raised nodules, which vary in size from a few millimetres 
to one or more centimetres in diameter. The capsule is not notably 
thickened. On section the liver substance has a mottled yellow or 
yellowish-brown colour, broken up by strands of grey fibrous tissue into 
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rounded or polygonal islands which \ar\ greatly in diameter (see 

Fig. 64). Histologically the appearances vary with the stage of the disease. Microscopical 

In patients dying from an acute attack of hepatitis or during the stage a PP earances 

of the earlier nervous symptoms there may be considerable degeneration 

of the parenchymal cells in the centres of the lobules, with infiltration of 

the portal tracts by inflammatory cells. The appearances in such cases 



Fig. 64. — Liver in hepatolenticular degeneration with wedge-shaped piece removed 
from posterior surface of right lobe to show cirrhotic appearance on section. 
Weight of liver was 935 grams. (From Quarterly Journal of Medicine, 1924) 


are those of subacute hepatitis. In more chronic cases there is little 
evidence of parenchymal degeneration beyond some fatty infiltration 
in the periphery of the lobule, and the fibrous septa may not show any 
sign of inflammation. In many cases a greenish-brown pigment has 
been found in some of the liver-cells, but there is not any iron pigment 
nor any swelling of Kupffer cells. 
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Spleen 


Brain 

Naked-eye 

appearances 


Micro- 

scopical 

appearances 


'Hie spleen is slightly enlarged and lihrotic, hut (lie changes here are 
mild by comparison with the cirrhosis of the liver, to which they are 
secondary. 

(2) — Brain 

The brain does not present any external abnormality, although it may 
be slightly shrunken, especially in the region of the insula (island of 

Reil). On section through the basal ganglia 
there is not seen, in most cases, any gross 
softening of these structures, although the 
cavitation in the putamen which was 
apparent in some of Wilson’s original cases 
may be present in various degrees. In all 
cases, however, there is a considerable 
degree of shrinkage of both the putamen 
and the caudate nucleus, which is greatest 
in the posterior two-thirds of the putamen. 
In horizontal sections the normal smooth 
convexity of the outer border of the lenti- 
cular nucleus is superseded by a sinuous 
curve with a concavity just behind the 
centre of the nucleus (see I ; igs. 65 and 66). 
In coronal sections the local shrinkage of 
the putamen is not so easily made out. 
There is often a tendency for a split to 
form along the outer border of the puta- 
men, separating it from the external capsule 
and claustrum. The colour of the putamen 
and often also of the caudate nucleus and 
nucleus subthalamious (corpus Luysii) is 
darker than normal and sometimes has a 
brick-red tinge. Small softenings of the 
inner layers of the cortex or small areas of 
irregular coloration in the cortex may be 
seen. 

Microscopically the most striking abnorm- 
ality in the putamen is its great cellularity. 
Most of the cells have the oval vesicular 
nucleus and narrow zone of cytoplasm of 
neuroglial astrocytes; but the small darkly 
staining nuclei of oligodendroglial and microglial cells arc also plentiful. 
The small nerve-cells are not easily distinguished from the neuroglial 
astrocytes, for their cell body is shrunken and devoid of NissPs granules 
and the outline of the cell is irregular; often the nuclear membrane is 
folded, or the nucleus may stain more darkly than normal. Similar or 
more severe degenerative changes are seen in the larger nerve-cells, 
which often are surrounded by satellite cells or may even be undergoing 



Fie. 65. — Brain in hepato- 
lenticular degeneration. 
Horizontal section of left 
hemisphere at plane of 
Marie’s coupe cl' election. 
Putamen and caudate 
nucleus are much shrunken 
and darker than normal. 
Compare Fig, 66. (From 
Quarterly Journal of Medi- 
cine , 1924) 
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neuronophagy. It is difficult, owing to the general shrinkage of the 
nucleus and to its richness in neuroglial and other ceils, to estimate if, 
or to what degree, there has been actual loss of nerve-cells, but certainly 
in most cases the larger nerve-cells are less numerous than normal. 

The type of giant neuroglial cell first described by Alzheimer in a case Neuroglial 
of pseudosclerosis may usually be found, although rarely in such large cel!s 
numbers as in his case. Such cells show by ordinary staining methods 
usually one but occasionally two or three 
large pale nuclei, oval or reniform in shape 
and from three to six times the diameter 
of that of a normal astrocyte. Often the 
nuclear membrane is irregularly folded, and 
only two or three small granules of chro- 
matin are seen within it, but hyperchromic 
nuclei may also occur. Occasionally in sec- 
tions stained with toluidine or thionin blue 
an irregular zone of greenish granules can be 
seen round the nucleus, but the cytoplasm 
is not stained except by special methods. 

Alzheimer’s fuchsine- light -green method 
shows that it is irregularly rounded and has 
short blunt processes but not any fibres. 

These cells are most often seen in the puta- 
men but may also be present in the caudate 
nucleus and cerebral cortex. They have also 
been found in the hypothalamus, pons, and 
dentate nucleus. Although first found in 
pseudosclerosis and for a time considered as 
limited to that form of disease, they have 
been seen, although perhaps in smaller 
numbers, in typical cases of Wilson’s disease. 

They are practically specific for hepato- 
lenticular degeneration, although similar 
cells, of smaller size, have been found in 
the cerebral cortex in general paralysis. 

In spite of the large numbers of neuroglial 
cells present in the putamen, there is rarely any formation of neuroglial 
fibres, such as is seen, for example, in Huntington’s chorea (see Vol. 

Ill, p. 211). In old-standing cases, especially those in which some rare- 
faction or vacuolation has taken place in the nucleus, neuroglial fibres 
may be present round some of the vessels, but they are never abundant. 

With stains for fats a variable number of fat-granule cells may be seen Fat-granule 
in the putamen. They occur most often in clumps near the centre or in cells 
the posterior half of the nucleus. Sometimes they are limited to the 
walls of the vessels both in the lenticular nucleus and in the cortex. 

Granules or concretions of material which gives the staining reactions 
of iron may also be seen along the walls of the vessels in the lenticular 



Fig. 66. — Normal brain. Hori- 
zontal section of left hemi- 
sphere, showing normal 
volume of components of 
corpus striatum. (From 
Quarterly Journal of Medi- 
cine, 1924) 




448 


miPATO-LKNTICULA R DI-CKN H RATION Ivor. vi 


nucleus as well as in (lie corlex. Apart from those infiltrations the 
vessels are usually normal, although they may be more numerous than 
normal. Hyaline changes in the vessel walls have occasionally been 
described. 

Cerebral The cerebral cortex has been reported as affected in most eases which 

eortex have been examined since Wilson’s paper appeared. Most commonly 

there is a fairly wide-spread change of a similar type to that seen in 
the putamen but of much less intensity, i.e. excess of astrocytes with 
degenerative changes in the pyramidal cells but without overgrowth of 
neuroglial fibres. There is often some excess of small vessels, sometimes 
most marked in localized areas, which are visible to the naked eye. 
Actual softening of the inner layers of the cortex over a lew gyri is 
rarely present. In most cases the changes are diffuse and so slight that 
they are recognized only on careful examination. 

Brainstem Degeneration of the main fibre-systems passing from the lenticular 
nucleus to the thalamus and mid-brain is seen in old-standing cases, 
and there may be slight degenerative changes in the cells of the dentate 
nucleus as well as the presence here and in the pons of Alzheimer’s 
type of neuroglial cell. Otherwise the brain-stem is usually intact. 
‘Calcification’ in the region of the vestibular nuclei has also been 
described. No lesions have been described in the spinal cord. 

(3) — Corneal Pigment (Kayser-Flcischcr Zone) 

The changes in the cornea are limited to the deposition of pigment 
in the outer zone of the posterior elastic lamina (l)escemet’s membrane), 
the corneal fibres and the internal epithelium remaining normal. The 
pigment appears near the outer limbus of the membrane as a layer of 
very fine granules of dark brown colour which become sparser as the 
membrane is traced inwards and usually disappear completely half- 
way towards the centre of the cornea. 

The nature of this pigment is not known with certainly, for the 
micro-chemical examinations made of it in different cases have given 
discordant results which cannot be explained only on differences in 
fixation, c.g. by alcohol or formalin. All observers agree that it is not 
melanin, nor does it give the reactions of any of the known pigments 
derived from haemoglobin. Hall considered that it was probably silver, 
and this opinion is shared by some later workers (Liithy). Others 
(KLubik; Rohrschneider) found no silver in the cornea. Kubik considered 
that it was a degenerative pigment similar to that found in the nervc-cells 
of the sympathetic ganglia, and Rohrschneider found some similarity 
between the corneal pigment and malarial pigment but did not exclude the 
possibility that it contained copper. The latter derivation is supported 
by the occasional presence in cases of hepalo-lenticular degeneration 
of a ‘sunflower’ cataract similar to that which occurs when fragments of 
copper penetrate into the anterior chamber of the eye. 

Both the lens and the brain, in cases of hepato-lenticular degeneration, 
have been shown to contain an excess of copper over the normal, and 


Site of 
deposition 


Nature of 
pigment 
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storage of 
copper 
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up to fifty times the normal quantity of copper has been found in 
the liver. This probably indicates an abnormal storage of copper by 
the tissues in hepato-lenticular degeneration and does not prove that the 
disease is in any way due to poisoning by copper. 


4.— CLINICAL PICTURE 

In the recognition of a new disease it is inevitable that only those cases 
which correspond to a single clear-cut picture can be identified, but 
with growth of experience it has been found here, as elsewhere, that the 
clinical picture and the pathological lesion vary within wide limits. 

Thus the tremor which was so striking a feature of Wilson’s original Tremor 
cases has not always been found in later verified cases of the disease. 

It is occasionally absent or very late in development, and cases have 
been recorded in which the involuntary movements have been of a 
writhing character (torsion spasm). 

The clinical picture contains the usual features of disease involving Signs of 
the extrapyramidal motor system, i.e. rigidity, involuntary movement, ^yamidal 
absence of true paralysis, and absence of qualitative change in the lesion 
reflexes. Sensation is not impaired, and sphincter control is retained 
until the terminal stage of the illness. 

Tremor may be the initial symptom. It is of the Parkinsonian type. 

Diffuse muscular rigidity gradually develops and with it a progressive Rigidity 
disorder of articulation leading finally to anarthria. Dysphagia also Amrthria 
develops and may in part be responsible for the emaciation which is Dysphagia 
present in the later stages of the illness. The patient tends to adopt a 
general attitude of flexion, in which the muscular rigidity fixes him, 
rendering him finally bedridden and helpless. 

A common sign, but in some cases elicited only by slit-lamp examina- Kayser- 
tion, is the presence of the Kayser-Fleischer ring of pigmentation at fj^ cher 
the limbus of the cornea. This is seen as a zone, about two millimetres 
wide, of greenish-brown haze at the periphery of the cornea. When 
illuminated obliquely it may cast a faint but appreciable shadow on 
the iris. Its nature has already been discussed (see p. 448). 

In the series of four cases in one family described by Barnes and Hurst 
all four children presented clinical indications of an hepatic lesion, 
accesses of fever, attacks of slight jaundice, ascites, and haematemesis; 
three of them also developed the signs of a nervous lesion, whereas in 
one these signs were absent. In the first three the characteristic nervous 
lesions of hepato-lenticular degeneration were found at the necropsy, 
but not in the fourth. This last-mentioned case presented convulsions as 
a terminal symptom, and in all four the mode of death suggested a 
severe toxaemia. In most of the recorded cases there has not been any 
clinical indication of an hepatic lesion. 

The incidence of psychical disturbance is uncertain. In the cases of Mental 
Barnes and Hurst symptoms of this order, though never severe, were disturbance 
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noted at an early stage in the clinical course of the malady, and their 
presence may be correlated with the cortical lesions described by these 
observers. 

In short, hcpato-lenticular degeneration is not the pure extrapyramidal 
system disease it was originally believed to he, and in a lew cases the 
cortical lesions may be more striking than those in the lenticular 
nuclei. 

Final stage In the final stage of the illness the patient lies immobile in bed, 
extremely rigid, and with a fixed spastic smile (see Fig. 67). There is 



Fig. 67.— Hcpato-lenticular degeneration. Aspect of patient three months 
before death. (From Quarterly Journal of Medicine, 1924) 


complete anarthria, and deglutition is gravely disordered. Tremor or 
coarse irregular involuntary movements may be present. The tendon- 
reflexes are brisk until intense muscular rigidity renders their elicitation 
impossible. The plantar responses remain of the flexor type. There may 
be considerable dementia, and the terminal incontinence of urine and 
faeces may be related to this state. The pupil reactions remain normal, 
and the ocular movements, though sometimes slow and restricted in 
range, are not otherwise disturbed. 

There is profound emaciation in this terminal period of the illness, 
and bed-sores may develop. 


5.-DIAGN O SIS 

There are points of resemblance to post-encephalitic Parkinsonism, but 
in hepato-lenticular degeneration the grave disorder of articulation and 
of deglutition, the indications of an hepatic lesion, the presence of the 
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ring of corneal pigmentation, and the dementia should make differential 
diagnosis possible, even though not all these distinguishing signs may 
be present in every case of the disease. 


6— COURSE, PROGNOSIS, AND TREATMENT 

It has already been stated that the disease is progressive and uniformly 
fatal, and no treatment is known to influence its course. 
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l.-MENDELIAN INHERITANCE 

667.] The experiments of Mendel on plants showed that characters 
were transmitted independently of one another and that, though some 
might be rendered latent for generations, none were ever lost. He chose 
simple pairs of contrasted characters for each series of experiments. 
In one, for example, he dealt with the inheritance of tallness and 
dwarfness in peas. Having previously found that each bred true he 
crossed them and obtained all tall plants. These tall plants were 
crossed inter se and gave rise to both tall and dwarf plants in the 
proportion of three tall to one dwarf. When the tall plants thus obtained 
were self-fertilized the results were either all tall plants or tall and 
dwarf plants in the proportion of three to one, the latter result occurring 
twice as often as the former. Seeds from a cross between two dwarf 
plants always produced dwarfs. In no case were there any intermediates. 

452 
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The character of tallness renders that of dwarfness latent and is The terms 

therefore said to be dominant, while that of dwarfness is said to be ' dm 2 linant ' 

ana 

recessive. * recessive ’ 

Mendel’s experiments, unnoticed for many years, were confirmed and 
made widely known by Bateson, and animals, both vertebrate and 
invertebrate, were found to transmit various characters in exactly the 
same way. 

Independent work by cytologists on the behaviour of the germ-cells Maturation 
during oogenesis and spermatogenesis showed that the chromosomes ( ££ e serm ~ 
were arranged in pairs; furthermore it was established that the number Le ' S 
of chromosomes in the germ-cells was reduced to half that in the Reduction - 
somatic cells, one chromosome of each pair being present in each division 
gamete, and that in the zygote formed by the union of a spermatozoon 
with an ovum the full (paired) somatic number was regained, one 
member of each pair being derived from each parent. It was also dis- 
covered that, with some rare exceptions, the number of chromosomes 
was constant in each species, though there were very wide variations in 
the number in different species. These facts explained the phenomena 
observed by Mendel and his successors. More recent work on the fly Chromosome 
Drosophila has proved that in each chromosome there is a constant subciivisions 
linear arrangement of the chromatin granules, and that the various 
characters are governed not merely by a particular chromosome but 
by a particular part of that chromosome. The units on the chromosome, 
each of which governs an individual character, are known as genes. 
Corresponding or homologous chromosomes (i.e. members of a pair) 
are called autosomes and the genes which they carry are known as Mendelian 
autosomal genes. They may both carry the same gene, or one of them alIelomor P hs 
may carry a gene alternative to that carried by the other and having a 
different effect on the character thus controlled. Such a pair of alternative 
genes are known as allelomorphs. There may even be several such genes 
forming a series of multiple allelomorphs, any one of which may be sub- 
stituted for any other; but only one can be present in any germ-cell and 
only two in any zygote. These allelomorphs stand in a definite order 
of dominance; for instance if there are three, A, B, and C, B may be 
recessive to A, but dominant to C, in which case C will be recessive to 
both A and B. 

If an individual receives a similar gene from each parent, he is said Homozygous 
to be homozygous for the character it governs, but if he receives one a ^jj eroz y gous 
gene from one parent and its allelomorph from the other parent, he is characters 
said to be heterozygous for the character. In the former event all his 
germ-cells, when the reduction-division takes place, will carry the same 
gene, but in the latter case half will carry one gene and the other half 
its allelomorph. A cross between an individual homozygous for a Results of 
dominant gene (DD) and one homozygous for its recessive allelomorph bosses 
(RR), produces offspring all possessing the dominant character and 
resembling the parent; for, though all are heterozygous (DR) and 
carry both the dominant and the recessive genes, the latter does not 
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produce any visible died (see big. 68). The gcrm-cclls from this 
hybrid will be of two kinds in equal numbers, half carrying the 
dominant gene D, and half carrying the recessive R, so that, if paired 
inter sc\ the progeny will be constituted DD: DR: RD: RR in 
equal numbers; three-fourths will show the dominant character like 
the parents, one being homozygous and two heterozygous for it, but 
the remaining fourth will be a homozygous recessive, unlike either 
parent. A cross between two homozygous dominants (DDxI)D) will 
give nothing but pure dominants (DD); a cross between a homozygous 
dominant and a heterozygote (DD >: DR) will give progeny all with the 
dominant character, but half of them will be heterozygous (DR); a 
cross between a heterozygous dominant and a recessive (DRxRR) 
will give half heterozygous dominants (DR) and half recessives (RR); 
but two homozygous recessives crossed (RRxRR) will give nothing 
but recessives (RR). These various possibilities are illustrated diagram- 
matically in the following tabulations. 

(</) Marriage between a homozygous dominant (DD) and a homo- 
zygous autosomal recessive (RR): 

Zygotes - DD RR 

Gametes - D D R R 

Zygotes - DR DR DR DR 

All heterozygous dominants 

All the children will manifest the dominant character. 

(/;) Marriage between two heterozygous dominants (DR): 


Zygotes 

Gametes 

DR 

D 

R 

D 

DR 

R 

Zygotes 

- DD 

DR 

DR 

RR 


Homozygous 

dominant 

1 Ictorozygous 
dominants 

Homozygous 

recessive 


Three children will manifest the dominant character and one the 
recessive character. 


(c) Marriage between a heterozygous dominant and a homozygous 


recessive: 

Zygotes 

DR 

RR 

Gametes 

D R 

R 

R 

Zygotes 

- DR DR 

RR 

RR 


Heterozygous dominants 

Homozygous recessives 


Half the children will manifest the dominant character and half the 
recessive character. 


Such is the mechanical basis for the segregation of Mendelian characters. 
It may be pointed out that, though dominance is usually so complete 
that homozygotes cannot be distinguished from heterozygotes, there 
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are in some eases differences which make it possible to distinguish one 
from the other; in other cases the genes are equally potent and the 
heterozygote is intermediate in character. 


2.-DOMINANT, RECESSIVE, AND SEX-LINKED 
INHERITANCE IN MAN 

668.] In the case of the rarer dominant abnormalities in man the usual Dominant 
marriage is that between an individual heterozygous for the abnormality abnormalities 
and one homozygous for the normal condition (DRxRR), and the wwa " 
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Fig. 68. — Pedigree showing inheritance of autosomal dominant piebaldness. 

(Biometrika, 1914 ) 

condition is transmitted by those affected to half their children (see 

p. 454, c). Brachydactyly, multiple exostoses, the facio-scapulo-humeral Examples 


cr 



cr o' 

— i I r^i 

9 9 M 

rh j 

•n* o 

ONormnf #1 Ichthyosis 

Fig. 69. — Pedigree showing inheritance of autosomal dominant character with 
dominance incomplete: ichthyosis simplex. {Norsk Mcigaziri for Laegevicienskaben , 
1920) 

type of muscular dystrophy, acholuric jaundice, congenital cataract, 
piebaldness, ichthyosis simplex, and many other defects are inherited 
in this way (see Figs. 68 and 69). Most of the dominant defects of 


6 cr 

r_J 

9 

rT J TT"rT'n 

o' 9 « •'o'er cro 



456 


U KRHD1TY AND CONSTITUTION 


Ivor, vi 


Recessive 
defects in 
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con- 
sanguineous 
marriages 


nuin have never been seen in the homozygous form; and the common 
statement that dominant are less severe than recessive delects may be 
incorrect, for in the homozygous stale they might be far more severe or 
even lethal, as is the ease with many of those occurring in Drosophila 
and in fowls. 

In man recessive inheritance of rare defects may be suspected when 
the defect appears either in a child or children whose parents both seem 
normal, or in separate fraternities of a family, for example in cousins. 
Both parents in such cases are heterozygous for the defect, but the 
corresponding dominant gene for normality renders that for the defect 
latent (see Fig. 70). Albinism, alkaptonuria, porphyrinuria, the infantile 
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Fio. 70 .— Pedigree showing inheritance of autosomal recessive character: epileptic 
myoclonus (after Lundborg). Three consanguineous marriages, resulting in children 
with the abnormality 

and juvenile forms of amaurotic idiocy, deaf-mutism, complete colour- 
blindness, epileptic myoclonus, and ichthyosis congenita arc among the 
recessive defects of man. 

Heterozygotes for defects, though much more numerous than homo- 
zygotes, are very few amongst the general population, but in a family 
in which the defect has recently appeared, and sometimes in one in 
which it has not appeared for generations, there are a considerable 
number of heterozygotes. Hence intermarriages between two members 
of such families are much more likely to be marriages between two 
heterozygotes and to result in abnormal children than are marriages 
between members of these families and unrelated people. 

Thus the best proof that a rare human abnormality is recessive is the 
high rate of consanguinity in the parents of children with the abnorm- 
ality, and marriages between first cousins are the most valuable as a 
criterion, because more is known about their frequency. The rate varies 
in different localities, being lowest in big towns and highest in isolated 
communities. It is also high among Jews and Quakers. The average 
throughout England is between a half and one per cent, and in London 
it is less than one per cent. Many recessives are rare in London, 
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although there may be several examples of one or other of them in 
each of a small group of remote villages, as Hanhart has shown to be 
the case with Friedreich’s ataxy in some of the mountain villages of 
Switzerland and as Sjogren has found in an isolated district in North 
Sweden, where he discovered forty families, all either closely or distantly 
related, containing 67 imbeciles of the same type in a population of 
7,000. The average number of mentally deficient individuals of all types 
in such a population is 28 and of imbeciles 3. 

If the percentage of first-cousin marriages giving rise to some abnorm- illustrative 
ality is much above one, it is probably recessive, and the rarer the examples 
abnormality the higher will this percentage be. In the case of deaf- 
mutism with retinitis pigmentosa, 17 per cent of the parents are first 
cousins; in albinism 22 per cent; in infantile amaurotic idiocy in Jews 
12 to 16 per cent, but in gentiles and Japanese, among whom it is 
rarer, 35 and 46 per cent respectively; in xerodermia pigmentosa 47 per 
cent; and in ichthyosis congenita 49 per cent. 

It must not be thought that consanguineous marriages are necessarily 
harmful; they only bring to light recessives latent in the stock, and, 
if the stock is sound, are no more disadvantageous than random 
marriages. 

If a person with a recessive abnormality marries one heterozygous 
for it, half the children should have the abnormality and half should 
be normal; and the figures for albinism agree very closely with those 
expected. If two persons with the same recessive abnormality marry, 
all the children will be abnormal. Five such marriages between albinos 
have been recorded and all the children were albinos. 

Many marriages between deaf-mutes have been recorded, and in some 
cases all the children were deaf-mutes, but in others they were 
normal. One reason for this is that, although both are recessive, deaf- 
mutism with retinitis pigmentosa is genetically different from simple 
deaf-mutism, and another is that the condition in one or both parents 
was acquired. 

The autosomal chromosomes or autosomes are the ordinary chromo- Sex-linked 
somes, of which there are twenty-three pairs in man, as opposed to the inhentance 
sex-chromosomes, X and Y. The autosomal chromosomes are alike in 
both sexes and form homologous pairs, but this is not the case with the 
sex chromosomes. In the human male these are dissimilar and are 
known as X and Y, the latter carrying no genes, or none allelomorphic 
with those in the X-chromosome; but they are alike in the female, 
who has two X-chromosomes. This accounts for the peculiar inheritance 
of sex-linked characters which are carried on the X-chromosome and 
which, being recessive, are manifest in the male but masked in the 
female by the dominant allelomorph in the other X-chromosome. The 
usual marriage resulting in children with a sex-linked recessive character 
is that between a heterozygous female (a carrier) and a normal male 
(see Fig. 71, a); half the sons and half the daughters are normal and 
incapable of transmitting the character to any of their descendants, half 
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the sons manifest the character, and half the daughters are carriers. 
Marriages between a male with the character and a normal female are 
not uncommon., and all the. sons are normal, blit all the daughters are 
carriers (see Mg. 71, />). A se\-l inked character can appear in a female 
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X X-chromosome carrying dominant gene for the normal condition. 

^X-chromosome carrying recessive gene for the abnormal condition. 
Y =■ Y-ehromosome carrying neither gene. 

Fig. 71 . — Diagram showing inheritance of sex-linked recessive character, {a) Marriage 
between female carrier and normal male; (/>) marriage between normal female 
and affected male; (c) marriage between female carrier and affected male 

if the requisite marriage takes place, namely, one between a male with 
the character and a female carrier, and half the daughters and half the 
sons have the character, the other half of the daughters are carriers, 
and half the sons are normal (see Fig. 71, ci). 

In the case of abnormalities in man such marriages are usually con- 
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sanguineous, and have occurred with the expected result in the case Examples of 
of megalocorneu and sex-linked ichthyosis. Red-green blindness is Oifieritance 
much the commonest sex-linked defect and many illustrative pedigrees 
have been recorded (see Fig. 72). Females with red-green blindness have 
married normal males and, as expected, all their sons have had the 
defect and ail the daughters have been carriers. When both parents have 
a sex-linked recessive abnormality all the children inherit it, and this 
has actually happened in the case of red-green blindness. Haemophilia, 
pseudo-hypertrophic muscular dystrophy, and the anidrotic ectodermal 
dysplasia in which the sweat glands are absent, the hair is scanty, and 
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Fig. 72. — Pedigree showing sex-linked inheritance of red-green blindness. Two 
consanguineous marriages, 1 and 2, between an affected male and a carrier. From 
the first there are two affected males deriving the sex-linked recessive gene from 
their mother, and from the second there are four affected females deriving the 
gene from both parents. (After Eugenics Laboratory Memoirs) 


the teeth absent or conical, and in some families ichthyosis simplex, 
microphthalmos, nystagmus, and retinitis pigmentosa, are inherited as 
sex-linked recessives. 

Haldane (1936) has pointed out that the genes for some abnormalities. Partially 
which are usually classed as autosomal recessives, show a peculiar conditions 
type of inheritance. There is a strong tendency in the sibships either 
for all the males to be abnormal and the females normal or vice versa. 

He considers that the X-chromosome consists of two parts, one which 
determines sex and carries the genes determining the recognized sex- 
linked characters such as haemophilia, and another which carries the 
genes under consideration and which frequently crosses over with a 
corresponding part of the Y-chromosome. In this group of genes, if 
the gene for the abnormality is in the father’s Y-chromosome the 
affected children will be males, and if in the father’s X-chromosome 
they will be females (who will either manifest or carry the char- 
acter), unless crossing-over takes place. As examples of these partially 



460 


HER HD IT Y AND CONSTITUTION 


[VOL. VI 


Multiple 

genes 


Double 

dominants 


Conditional 

dominants 


Incomplete 

recessives 


sex-linked conditions he gives achromatopsia (complete colour-blind- 
ness), xerodermia pigmentosa, Oguehi's disease, epidermolysis bullosa 
dystrophica, and retinitis pigmentosa without deafness. 

Some characters of animals are governed by a number of genes, 
situated in different chromosomes, each of which acts on a character in a 
similar way and therefore intensifies it, and there is evidence that many 
characters in man, such as pigmentation of the skin, are of this nature. 
These genes, which are not allelomorphic, are known as multiple genes. 
Other characters need the co-operation of two independent genes 
neither of which, in the absence of the other, produces any recognizable 
effect, and both genes may be dominant, both recessive, or one may be 
dominant and the other recessive. Inheritance of this kind is difficult 
to prove, but a careful analysis of the data available makes it probable 
that several abnormalities in man are double dominants. Cystinuria 
and, in Japanese families, Leber’s optic atrophy may be examples 
(see Vol. V, p. 233). 

According to Levit most of the genes determining abnormalities in 
men are dominant, but often, to use his term, are ‘conditional dominants’ 
only, failing in the heterozygous state to manifest themselves. This 
would explain the occurrence of conditions which in some families 
are transmitted regularly by direct descent, in others skip generations, 
and in others appear sporadically. 

Levit has also suggested that autosomal and scx-Iinked recessive 
abnormalities are seldom completely recessive, so that occasionally 
males and females who are heterozygous for an autosomal character, 
and females who are heterozygous for a sex-linked character, show the 
pathological condition. In his view most pathological genes in man 
were originally dominant, but, by the evolution of modifying genes, 
are gradually becoming recessive. Those which often fail to manifest 
themselves in the heterozygous state or only do so late in life show a 
stage in this evolutionary process from dominance to recessiveness. 


Interaction Experimental breeding in animals has given many anomalous results. 
and ^ 111 some instances it has been proved that the character is determined 
environmental by a dominant or a recessive gene, but requires some special environ- 
factors mental factor to make it apparent. In Drosophila , for example, re- 
duplication of the legs is determined by a dominant gene, but appears 
only when the larvae are kept at a temperature of 10° C. It is probable 
that similar cases occur in man, the incidence of congenital pyloric 
stenosis and mongolism, for instance, indicating that they arc caused 
by a genetic factor acting in conjunction with an environmental one. 
In these two conditions the extrinsic factor operates during embryonic 
life, but in many others it acts at some period after birth. An important 
aetiological factor in mongolism is the age of the mother (Penrose). 
Allergy with its varied manifestations, e.g. hay-fever, asthma, Besnier’s 
prurigo, urticaria, and migraine, is determined by a dominant gene; 
but the external factors, such as pollens, dandruff from fur, feathers, 
orris root, and foods, operate during childhood or adult life. 
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3.-XNHERITANCE OF DISEASES 

669.] High arterial blood-pressure with its sequelae, arteriosclerosis, Hyperpiesia 
cerebral haemorrhage, hypertrophy of the heart with cardiac failure, 
and arteriosclerotic kidneys leading to uraemia, occurs in some families 
with far greater frequency than among the general population. The 
Medico-Actuarial Mortality Investigation in New York showed that 
the death-rate was excessive among insured persons in whose near 
relations two or more deaths had occurred from apoplexy ; deaths in 
this group were 26 per cent higher than the number anticipated and 
deaths from apoplexy were particularly high — namely, twice as great 
as the anticipated figure. 

Though accurate pedigrees are difficult to obtain in the case of diseases 
causing death in middle age or later, some very remarkable examples 
have been published. Badia, for instance, published one of abnormally 
high blood-pressure in three successive generations, ten members of the 
family being affected and only four normal. Weitz has also published 
the pedigree of a family in which both parents and four of their seven 
children had abnormally high blood-pressure. 

It appears not only that the liability to arterial degeneration is inherited 
but that there is a tendency for the brunt of the disease to fall on a 
particular part of the arterial system, so that in one family death takes 
place from cerebral haemorrhage, in another from coronary thrombosis, 
and in yet another from uraemia. 

There is still some doubt how far external causes are responsible for Influence of 
arterial hypertension, and on this question the study of uniovular env ^°nment 
twins should throw some light. In one case both members of a pair 
developed high blood-pressure at the age of sixty-four, though one had 
to work hard for his living and the other lived a life of ease. This 
supports the belief of Weitz that personal habits are aetiologically less 
important than the constitutional predisposition, but more observations 
are needed to prove this. Arterial hypertension is determined by a 
dominant gene. 

Peptic ulcer often attacks several members of a fraternity and there Peptic ulcer 
may be a history that one of the parents suffered from it. It is five 
times as common among the parents, brothers, and sisters of persons 
with peptic ulcer as among the parents and siblings of persons free 
from this disease. 

Although the ulcer cannot be inherited, hyperchlorhydria, which pre- Hyper- 
disposes to it, is determined by a dominant gene, and irregular and chlor ^ydria 
unsuitable meals play a part in its production. Pernicious anaemia is 
often secondary to achylia gastrica (see Yol. I, p. 126), in which there 
is absence or deficiency of the secretion of the pyloric glands and of 
Brunner’s glands in the duodenum, as well as of the fundal glands. 

Achylia gastrica is inherited as a dominant in some families and remark- Achylia 
able pedigrees have been published of families in which several members ^ astnca 
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in successive generations suffered from pernicious anaemia or subacute 
combined degeneration of the cord. 

The normal variation in the activity of the endocrine glands is probably 
determined genetically and there is no doubt that in some cases their 
abnormal activity is so determined. Constitutional weakness of the 
islands of Langerhans is undoubtedly inherited and appears to be 
recessive, but it is doubtful whether the weakness which results in 
diabetes mcllitus in children and young adults is genetically identical 
with that which predisposes to that disease in the middle-aged and old. 
Many relatives of diabetics are found to have a high blood-sugar after 
the ingestion of glucose, and are potential diabetics though they may 
never develop the disease. The fall in the incidence of diabetes mcllitus 
throughout Uurope during the lean years of the war showed clearly 
that diet is an extrinsic factor of great importance in its aetiology. 

Toxic goitre, or a predisposition to it, is inherited as a dominant in 
some families, but an additional factor, such as sepsis, or in women 
pregnancy, may be necessary to produce the disease. The great frequency 
of the condition in certain families in those parts of Australia and 
America in which endemic goitre is common shows that, in addition 
to an inherited weakness, an external factor which damages the thyroid 
gland is necessary to produce thyrotoxicosis. 

Diabetes insipidus is usually caused by local disease or trauma of the 
pituitary and hypothalamic regions, but in some families it is inherited 
as a dominant and no external factor has any influence. 

The inheritance of mental diseases is complex (see Mental Dishash, 
Hhrkdity), but that of Huntington’s chorea, an exception, is determined 
by a single dominant gene (see Vol. Ill, p. 212). Manic-depressive 
insanity shows a type of inheritance resembling that of a dominant 
character in some respects and that of a recessive in others, and is 
probably determined by one dominant and two recessive genes. In 
families in which the psychosis has appeared, there are some members 
who are unduly moody and sensitive, though they never develop manic- 
depressive insanity. These mentally abnormal people arc probably 
heterozygous for one of the recessive genes. 

Schizophrenia or dementia praecox is unusually prevalent in the Parsi 
community ol Bombay, in which consanguineous marriages are very 
common, and in Europe the percentage of first-cousin marriages giving 
rise to it is double that amongst the general population, a significant 
excess in so common a disorder. This shows that a recessive gene must 
be concerned, but a single recessive gene will not explain its incidence. 
In some families in which there are members with schizophrenia, there 
are others who are unsociable, cold, self-centred, and without a sense 
of humour, the so-called schizoid psychopaths, and it has been suggested 
that they are heterozygous for one of the genes, while the true schizo- 
phrenics are homozygous. The number of pairs of uniovular twins with 
the same type of schizophrenia shows not only that the psychosis is 
inherited, but that the form it takes is also predetermined. Exceptional 
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cases occur, however, in which only one member of a pair has schizo- 
phrenia. Possible explanations of this are given in the section on Twins 
(see p. 466). 

It has been proved that immunity to certain bacterial diseases of Inheritance 
animals, such as bacillary white diarrhoea of chickens and hog cholera, °J immunit >' 
is determined genetically; and, by breeding from the survivors of 
epidemics, strains with greatly increased resistance have been isolated. 

Irwin, for example, injected rats with a known quantity of Da^sz's 
bacilli and reduced the mortality in a few generations from 82 to 17 
per cent. Immunity to most of these diseases appears to be determined 
by several genes, at least one of which is dominant, and immunity in 
man is probably equally complex. 

In man diseases conferring relatively short periods of immunity, such 
as influenza, tonsillitis, and pneumonia, attack the members of some 
families with undue frequency, this inability to resist invasion appearing 
to be in part inherited. Pearl gave a most impressive instance of familial 
susceptibility to pneumonia. In a fraternity of thirteen all had pneumonia 
before the age of eighteen years, one of them had it twice, one three 
times, and seven died of it. 

In the case of chronic diseases, such as tuberculosis, the organism Tuberculosis 
gains entrance into the bodies of the great majority of the population, 
but only a small percentage develop clinical tuberculosis. With a disease 
of such long duration it is very difficult to assess the relative importance 
of heredity and of the various environmental factors which undoubtedly 
play a part in its aetiology. Carefully collected and analysed data, how- 
ever, show that an inherited susceptibility exists in some families. Those 
published by von Verschuer and by Diehl on tuberculosis in a hundred 
pairs of twins are most valuable. It was found that in uniovular twins 
both members of a pair developed the disease far more often than in 
binovular twins, and this was true even when the environment of the 
pair had been different. 

There is no doubt that a predisposition to rheumatism is also inherited, Rheumatism 
for its incidence in the close relatives of rheumatic children is 12*4 
per cent, but in those of controls it is only 5 per cent. 

A remarkable pedigree showing inherited susceptibility to infection was Sinusitis 
published by Grtineberg. It concerned a Jewish family living in West 
Germany. Sixteen members in three generations suffered from a chronic 
relapsing inflammation of the nasal, frontal, maxillary, and ethmoidal 
sinuses, and in one or more of the sinuses most of the patients developed 
an empyema. No mention is made of the organism, nor is it stated 
whether the same organism was responsible in all the cases. One male 
and one female transmitted the condition without suffering from it, and 
presumably they had the diathesis but were fortunate enough to escape 
the disease. With these two exceptions it was transmitted by direct 
descent, and behaved as if determined by a single dominant gene. 

Most of the normal characters in man are determined by several in- ^fbiood 06 
dependent genes, but the inheritance of the blood groups, physiological groups 
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characters which arc becoming more import an ( with the increasing 
use of blood transfusion, is comparatively simple. There are two 
agglutinogens, A and B, in the red corpuscles, and two corresponding 
agglutinins, u and in the sera. When A is present in the corpuscles 
ft is the agglutinin in the serum and vice versa, but in some cases neither 
A nor B is present and there are both agglutinins in the serum, and in 
others both A and B are present in the corpuscles and neither <» nor ft 
in the serum. Thus four blood groups are possible, and following the 
nomenclature of Moss, used in most of the hospitals in Circa l Britain, 
they are l (AB), II (A), III (B), IV (O). Jansky's nomenclature, in 
which the groups are I (O), II (A), III (B), IV (AB), has been adopted 
on the Continent and by many scientists in Great Britain, and danger- 
ous confusion is liable to arise until one or other is discarded (see 
Vol. II, p. 532). 

Although there is no doubt that the agglutinogens are inherited on 
Mendelian lines, there is still uncertainty about their exact relationship. 
According to K. II. Bauer A and B are determined by dominant genes 
which are not allelomorphic, but lie in homologous chromosomes, and O 
is the double recessive. A person AB marrying one who is () should have 
children, half A and half B, if A is on one homologous chromosome 
and B is on the other; but actually, when 474 children of 174 such 
marriages were examined, about 5-5 per cent were O and 5-9 were AB, 
the rest being about equally divided between A and B. This is explicable 
on the supposition that there is an 11 per cent cross-over, (he chromo- 
some carrying A becoming entangled with that carrying B, so that when 
they separate the part carrying one of these genes is interchanged with 
the part carrying its recessive allelomorph. This results in one chromo- 
some carrying both A and B and its homologue carrying neither, and 
accounts for the 1 1 per cent of unexpected AB and O children. 

The alternative hypothesis, which has received more general accept- 
ance, is that of Bernstein, who regarded O, A, and B as triple allelo- 
morphs, their genes occupying the same locus on the same pair 
of homologous chromosomes, so that only two can be present on the 
homologous chromosomes in the same individual, O and A, O and B, 
or A and B. 

Landsleincr and Levine discovered two other agglutinogens, M and 
N, in human red corpuscles, but there appear to be no corresponding 
agglutinins in human sera. M and N arc quite distinct from A and B, 
and the genes by which they are determined lie on a different pair of 
autosomes. They are allelomorphs, and consequently three blood groups 
are possible, MM, MN, and NN. 

Work on animals makes it probable that other agglutinogens of a 
similar kind exist, and, if genes determining one or more of them can be 
found on each of the twenty-three autosomes and the X-chromosome, 
this will provide a means of finding out which normal and abnormal 
characters in man lie in the same chromosome and so of making a 
complete chromosome map. One result of this will be that the discovery 
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of linkage between one of these serological reactions and a morbid 
condition in man will make it possible to recognize in infancy the 
predisposed members of a family. 


4.-INHERITANCE IN TWINS 

670.] A fascinating insight into the inheritance of a constitutional 
weakness in some special organ or tissue is obtained from a study of 
disease in uniovular twins, who, being the result of the union of one Disease in 
spermatozoon and one ovum, have an identical or closely similar l ^^ ar 
genetic constitution. In one case twin boys developed in both lungs 
extensive lesions due to congenital syphilis; another pair of twins with 
a positive Wassermann reaction had attacks of paroxysmal haemo- 
globinuria when exposed to cold, and a third pair of male twins had 
general paralysis of the insane at the age of thirty and died within three 
months of each other. 

Fibroadenoma of the left breast has been recorded in one pair of 
uniovular twins — in both of whom it first became apparent at the age 
of twenty-one in the same part of the breast; moreover the microscopical 
appearances of the tumours were identical. Adenocarcinoma has been 
recorded in another pair. Some time ago I described twin boys, aged 
13 years, who suffered from lienteric diarrhoea and abdominal pain, 
which started at the same date, followed a very similar course, and 
ended at the same time. Borovsky reported twin boys with undescended 
testes, urethral valves, and dilated ureters. Both had distension of the 
bladder with overflow, and in both there was albuminuria on the 
seventh and pyuria on the eleventh day. One died at the age of eighteen 
days and the other thirty-six hours later. 

Neff recorded toxic goitre in female uniovular twins, both of whom 
had a high basal metabolic rate, and there are many examples of 
diabetes mellitus in twins, often starting at the same age and following 
a similar course in each member of the pair. Michaelis recorded male 
twins with diabetes, both of whom had renal disease as well and died 
of uraemia at the age of sixty. May reported another pair of male 
twins with diabetes, one of whom died aged thirty and the other a 
year later, and Curtis published accounts of thirteen other pairs. 
Pseudoleukaemia infantum has been recorded in male twins, and aplastic 
anaemia and paralysis agitans in pairs of female twins. Another pair of 
male twins, always of low mentality, became mentally deranged and 
suffered from delusions of a religious nature at the age of 21 years and 
then developed pulmonary tuberculosis, of which one died at the age 
of 28 and the other at 29. 

Marandon de Montyel described twins with marked physical and psycho- Illustrative 
logical resemblances, who developed colds, an intestinal derangement, case 
measles, mumps, and varicella during childhood, the diseases always 
occurring simultaneously in both and their symptoms being almost exactly 
E.M. VOL. VT 2 H 
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the same. They married and lived in dilleient districts, hut became piegnant 
at the same dale, and at the fourth month of piegnancv each had an 
attack of acute mama with hallucinations, thinking she saw the Virgin 
Mary and the Devil, and that the latter lifted her clothes and got into bed 
with her. Hach feared she would have a little dev il as her child. 1 heir 
children, boys, were born at an interval of Ibilv -eight hours, after which 
they improved and in less than a month recovered. 

These examples show the remarkable, constitutional resemblance between 
uniovular twins, which extends to their mental processes, their physical 
response to inborn or acquired diseases, and their immunological 
reactions. 

"There are innumerable instances of structural abnormalities occurring 
in both members of a pair of uniovular twins, such as cleft palate, spina 
bifida, patent ductus arteriosus, congenital pyloric stenosis, polydaclyly, 
anencephaly, phocomelia, cyclopia, pseudo-hermaphroditism, hypo- 
spadias, epispadias, epiloia, and inguinal hernia. 

Quite as remarkable as the physical arc the psychological resemblances. 
Many examples of the extraordinary similarity in the mental processes 
of uniovular twins were collected by (ialton, and the resemblance is 
no less close in those eases in which mental disease has been inherited. 
Stories of folic xemcllaire are not uncommon in the literature, and 
schizophrenia and manic-depressive insanity in particular afford 
numerous examples of how a mental disease, when it affects a pair of 
uniovular twins, takes the same course in each. 'The disease often starts 
at the same age, hallucinations and delusions are often almost the same, 
and suicide may be committed in the same way, in spite of the fact that 
in some cases the twins have lived in a different environment and have 
had no Communication with one another for many years. 

On the other hand exceptional cases occur, in which one member of a 
pair differs genetically from the other. Tor instance Nollleship recorded 
a pair of uniovular twins, one normal and the other with red-green 
blindness; and in more than one instance one twin has had schizophrenia 
and the other been normal. Somewhat similar is the ease of the pygopagus, 
Mary and Margaret, who had one chorion, and an umbilical cord which 
was single for the first part of its course. Though they were undoubtedly 
monozygotic, the pattern on the right sole of Mary was totally different 
from that on the left sole and on the two soles of Margaret; these three, 
however, closely resembled one another. 

Such cases may be compared with somatic mosaics in insects, birds, 
and mammals, some of which have a recessive character on one side 
and a dominant one on the other. This phenomenon is rare in man, 
but as an example may be quoted an infant whose skeleton on the right 
side showed all the characters of achondroplasia and on the left side 
was normal (Nathanson). 

Assuming that such twins are monozygotic, at least three explana- 
tions are possible. The differences may be due to loss of an autosome 
during the first or at some subsequent cleavage division; or to non- 
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disjunction — two homologous autosomes remaining attached to one 
another so that one cell receives both and the other receives neither; 
or possibly to the occurrence of a somatic mutation. If the individual 
is heterozygous for a character, a recessive mutation of the gene for 
the dominant character would allow the recessive character to become 
manifest; and if it took place just after the first division of the fertilized 
ovum, one twin would be heterozygous and the other a homozygous 
recessive. The result would be similar if the individual were a homo- 
zygous recessive and the mutation were dominant. Muiation at this 
stage would produce twins like those recorded by Nettleship (see p. 466), 
but it would have to take place later to produce the condition found 
in the pygopagus. 

The comparative study of uniovular and binovular twins, though it Value of 
can throw no light on the mode of inheritance, is essential to a proper twul stliL ^ es 
understanding of the constitution of man. It is the best way of deciding 
how much is due to heredity and how much to environment in the 
case of common diseases. 


^-CONSTITUTION 

671.] Constitution is defined by Crew as ‘the sum of those chemical, Definition 
immunological, physical, physiological, and psychological peculiarities 
exhibited by an individual in relation to his environment, or by different 
tissues or functions in relation to one another’. However sound a man 
may be, his environment may be so unfavourable that he may break 
down physically, mentally, or in his immunity to infection; but the 
man who has inherited a constitutional weakness is likely to break dow r n 
under conditions which would not have any such adverse influence on 
the majority of his fellows. Most of the common diseases are caused 
by two factors — namely, an inherited constitutional weakness and an 
unfavourable environment; in some cases the former, and in others 
the latter, is the more important. In very few is the inborn factor the 
sole cause. 

During the past two decades various attempts have been made to 
classify mankind into types, each with a special configuration of the 
body. Kretschmer (1921) described three main types, the asthenic or KietschmeVs 
leptosome, the pyknic, and the athletic. The asthenic type is tall and c ^ ssl ^ cation 
slight with a long flat thorax, narrow drooping shoulders, and poor types™ 1 
musculature; the pyknic is short with a broad deep thorax and short 
neck, and is apt to deposit fat in the face, neck, abdomen, and buttocks; 
and the athletic is of medium height with broad thorax, neither very 
deep nor flat, broad square shoulders, powerful musculature, and large 
hands and feet. The pyknic is the digestive, the athletic is the muscular, 
and the asthenic includes both the respiratory and the cerebral types 
described earlier by Sigaud and adopted by the French school. Accord- 
ing to Draper (1924) recognition of the types by the eye is misleading 
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and should be arrived at by taking a large number of measurements, 
using bony points as landmarks. He emphasized the value of these 
measurements in clinical medicine, for when there is doubt about a 
diagnosis the type to which a person belongs may be the means of 
arriving at the correct decision. On tiie whole, however, his classifi- 
cation and Kretschmer’s agree, both agree also that I lie types are not 
sharply differentiated and that many intermediates occur, Kretschmer 
slating that the types exist in all races. 

Attempts have been made to show that each of these types has a 
special liability to certain diseases. It is said that the asthenic type is 
prone to pulmonary tuberculosis and peptic ulcer, the pyknic to manic- 
depressive insanity and apoplexy, and the asthenic and athletic types to 
schizophrenia. According to Hurst, however, gastric ulcer occurs chiefly 
in the asthenic type, and duodenal ulcer in the pyknic type. 

Heredity of. The three types are undoubtedly due to hereditary factors and, though 
¥ypes hnm ' the conformation of the body like almost all normal characters in man 
is the result of a number of factors, it is probable that one gene plays 
the principal part in determining each of the main types, other genes 
perhaps causing various minor modifications and so producing inter- 
mediates of different kinds. The diseases to which these types arc said 
to be prone are for the most part determined by more than one gene; 
or they are in part due to extrinsic factors; or both genetic and extrinsic 
factors are concerned. Schizophrenia and manic-depressive insanity 
probably belong to the first class and peptic ulcer to the second; in 
tuberculosis there is more than one gene which confers immunity, and 
exposure to infection is an important extrinsic factor. 

Presumably the explanation of the liability of persons belonging to 
one of these types to suffer from a particular disease is that the principal 
gene determining the type lies on the same chromosome as one of the 
genes determining the disease, and the phenomenon is in the main 
one oflinkage. 
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I.— DEFINITION OF ALL TYPES 

0 Synonym . — Rupture) 

672.] The term hernia is applied to the protrusion, or passage beyond 
its normal limits, of some portion of the contents of one of the body 
cavities. When used without qualification the term is understood to 
mean external abdominal hernia. There are also internal herniae which, 
properly speaking, are intrusions of abdominal contents into a pouch 
or foramen inside the peritoneal cavity; these herniae will be described 
under the title Peritoneum, Non-inflammatory Diseases. 
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Other types of hernia concern the chest cavity hernia of the lung, or 
the cranial cavity hernia cerebri. Sometimes a structure normally 
confuted by a special sheath or capsule bursts its bounds gi\ing rise to 
such conditions as 1 hernia testis’ or ‘hernia of muscle’. 


II.— li XT URN A I, ABDOMINAL HURNIA 
1.— AHTIOLOGY 

(1) — Frequency 

673. | Hernia is verycommon, especially among those engaged in laborious 
occupations. The examination of recruits during the War 1914 1918 
showed that about 2 per cent were a flee ted by some type of hernia. 

Inguinal hernia probably accounts for 82 per cent of the total, in- 
cisional or post-operative 8 per cent, femoral 4*5 per cent, umbilical 
3-8 per cent, epigastric 0-7 per cent, and the other very rare varieties 
1 per cent (Seward Hrdmnn). 

(2) — Causation 

All the usual varieties occur either in situations where there are aper- 
tures for the passage of blood-vessels and other structures through the 
abdominal wall, or where such passages have existed in foetal life. 
Inguinal hernia is intimately associated with the descent of the testicle. 
Since the time of Percivall Pott it has been known that many of these 
herniae depend on persistence of the processus vaginalis of peritoneum 
which precedes the descent of the testis into the scrotum; the occlusion 
of this process may be delayed into post-natal life, and when it remains 
patent in its entirety the ‘congenital hernia’ may follow. liven when it is 
apparently completely obliterated a slight depression may persist over 
the abdominal aspect of the inguinal region and the femoral canal; 
this really represents a congenital defect and is probably the beginning 
of the sac in many cases. It is assumed that increased intra-abdominal 
pressure directed to these areas may gradually stretch and enlarge 
them, producing a hernial sac. This is the saccular hypothesis of 
Hamilton Russell and is held to explain most herniae said to be 
acquired. But there may be some added weakness or abnormal disposi- 
tion of the muscles guarding the inguinal canal. The abnormal intra- 
abdominal pressure may be gradual and increasing or dependent on 
some violent effort. 

In extremely rare cases a very definite and severe injury with local 
signs of trauma is followed by the rapid development of hernia; but 
apart from this, the true traumatic type, the relation of accidents to 
the production of hernia is equivocal and often indeed the cause of 
much litigation. When a hernia descends into the scrotum immediately 
after an accident, whether a blow or a strain, it seems certain that 
there must have been a pre-formed sac into which the intestine has 
entered. It is, however, conceivable that a blow or severe strain might 
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rupture the peritoneum in the inguinal region and a hernia thus develop. 

But in that event there would be signs of local trauma, if not at once 
certainly within forty-eight hours, and the bulging and development 
of the hernia would follow only slowly after. If there is litigation the 
onus of proof would seem to fall on the claimant. The origin of incisional Incisional 
hernia is obvious. hernia 

Hernia through the linea alba and the linea semilunaris may be due Lipoma 
to the protrusion of a small mass of extraperitoneal fat which, in its h yp° thesis 
growth, draws a pouch of peritoneum after it through the parietes. 

The pull of such a lipoma may explain the production of hernia in other 
situations and is a possible cause of the direct inguinal variety. 

Experimentally, endocrine disturbances have been shown to play a part Relation to 
in the production of hernia in rats, and possibly they may be a factor in ^tufbances 
the human subject. 


2.-SOME ANATOMICAL FEATURES 

(1)— The Sac 

The peritoneal pouch — known as the sac — into which the herniated 
parts find their way is very thin in congenital and in recent herniae; in 
long-standing herniae it is often thick and tough, but in spite of this 
may be torn as the result of rough manipulation. 

The sac has usually a definite fibrous narrowing, the so-called neck, The neck 
at the point where it originated from the parent peritoneal cavity. In 
hernia of some duration this neck is often pushed further on, so that 
there is a funnel of peritoneum above it forming an intermediate 
channel between the peritoneal cavity and the neck proper. This is the 
part that should be exposed and tied when the sac is removed by 
operation. 

The inner surface of the sac is usually smooth and glistening but may Inner surface 
be roughened as if from previous inflammation, even though the history 
may be silent on this point. Between the sac and its contents there may 
in these cases be adhesions, which are firm, strong, and vascularized, Adhesions 
in contrast with the flimsy adhesions which may follow recent inflamma- 
tion or strangulation. As a consequence there may be other narrowings 
in the sac in addition to the neck proper. The rounded extremity of 
the sac is known as the fundus. 

The sac may be quite dry or contain some serous fluid. Sometimes the Fluid in sac 
neck or one of the narrowed areas in the sac may be obliterated or 
blocked by a plug of adherent omentum. When this occurs the seques- 
trated part is usually filled with clear fluid and is known as "hydrocele 
of a hernial sac’. 

In the course of its extrusion from the abdomen, the sac carries with Coverings of 
it coverings of all the structures through which it passes. These coverings sac 
are intimately adherent to one another and to the sac but can be easily 
separated from the latter when the proper plane of cleavage is found. 
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(2) — ConKcaifs of Sac 

The contents of the sac me usually omentum, or small intestine, or 
both, and such an amount of fluid as is noimal in the pentoneal cavity. 
But any of the movable viscera may be present, burn the solid organs 
may, though raiely, pass into a hernia, with perhaps the exception of 
the pancreas. Naturally the contents vary with the type of hernia and 
with the sex. The relation of the vermiform appendix to hernia is referred 
to later (see p. 504). 

(3) — Portal of Exit 

'The portal of exit from the abdomen may not show any abnormality; 
the inguinal canal for instance may preserve its valve like mechanism 
intact. On the other hand, as the result of the dilatation of a persistently 
filled hernial sac, the openings may be stretched and their muscular 
boundaries may lose their tone; or the muscles and fibrous structures 
may be abnormally flabby or even show atrophy. 

(4) — Reducible and Irreducible Hcruiac 

A hernia may be wholly or partly reducible, or it may be irreducible, 
the contents being retained in the sac by reason of their bulk, or by a 
constriction at its neck, or by adhesions. 


3.-CLJNICAL PICTURE AND DIAGNOSES 
(1) — The Symptoms Common to Hcruiac 

As a rule the patient notices some discomfort which draws attention 
to the part in which an abnormal swelling is found. Such a swelling may 
be present only intermittently, and in the early stages of its development 
usually disappears when the patient lies clown. 

Often there is a feeling of weakness or insecurity in the hernial region, 
and the patient may instinctively support the area with the hand or by 
leaning against some object, such as a desk or table. There may be 
stretching or bursting pain, but these troubles characteristically dis- 
appear on lying down. Some patients are unconscious of their disability 
and, when complications arise, may not associate the symptoms with 
the presence of a rupture; this especially applies to small femoral herniae 
and more than justifies the rule which demands that in all doubtful 
abdominal conditions the hernial sites should be examined. 

The onset of herniae varies. Some are present from birth, others 
suddenly appear later in life, perhaps after a strain, whereas others 
appear gradually and are first recognized as an unusual swelling or 
lump. Sometimes a hernia comes down for the first time into an empty 
congenital sac and is at once strangulated. This sequence of events is 
more usual in young adults, but it may happen in the aged. 

Once it has appeared, a hernia tends to become progressively larger 
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though not necessarily more troublesome. Very rarely, even in an adult, Pain and 
it may spontaneously disappear. Often it is the small incipient hernia discom f° rt 
that is associated with most local discomfort and pain, in contrast 
with some cases of large fully developed hernia in which these symptoms 
are entirely absent. As a rule hernia is associated with discomfort rather 
than pain, though colic and slight nausea often occur when the hernia Referred 
is down. Sometimes the pain and discomfort are not referred to the pain 
hernia, but there is dragging pain about the umbilicus, or a pain in the 
back described as ‘lumbago’. 

A hernia may cause constipation or dyspepsia; or the only complaint 
may be of the inconvenience or unsightliness of the local swelling. 

The associated discomforts are often an index of the nervous sus- 
ceptibility of the patient, those who complain most being often of the 
neurotic type. 

Very often patients blame the condition for whatever symptoms they 
may suffer from; for instance an adult who has endured a hernia for 
many years will complain of deterioration in general health or some 
unusual discomfort and make up his mind that the chronic hernia 
must be the cause and requires operation. It is not unnatural that the 
patient’s attention should be focused on the external and obvious 
condition, but often the cause of the symptoms must be sought else- 
where; it may be a carcinoma of the stomach or colon, or prostatic 
enlargement with renal insufficiency; in females with umbilical hernia 
attacks of pain may really be due to gall-stones. It follows that very 
careful consideration should be given to the symptoms for which 
patients seek advice, especially when the condition is of long standing. 

(2) — General Signs 

An abdominal hernia forms an external swelling which if uncom- 
plicated is soft and compressible. When the hernia can be returned 
to the abdomen the process is usually accompanied by a gurgling 
of intestinal gas and liquid which may be felt as well as heard. It gives 
an impulse on coughing which can be seen, and it conveys to the 
examining fingers a sensation of propulsion, which is expansile if the 
hernia contains intestine. 

(3) — Examination of Patient 

The patient should be examined both standing and lying. The size 
and tension of a hernia in the erect patient are often an unexpected Patient 
revelation. The build and muscular condition of the abdominal wall standin S 
can best be determined in this position. 

In the recumbent patient the size and condition of the hernial orifice Patient 
can be determined. The readiness with which the hernia descends recumbent 
and the force with which it bulges yield information about the patency 
of the orifice and the strength of the diaphragm. Special care should 
be taken to examine the sac after its contents have apparently been 
completely reduced, as it may then be possible to detect some portion 
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of omentum which remains attached to the sac and which may have a 
considerable hearing on the management ot the case. 1 he other hernial 
sites must also be examined. 

In the general examination which is always necessary the condition ol 
the urine and the importance of the renal function must not be over- 
looked, especially in the elderly. 

(4) — Complications 

(a) Obstruction 

When a hernia is irreducible it may become obstructed in the sense that 
the contents of the bowel in the sac do not pass on. Y he only symptom 
when the sae contains part of the colon may be obstinate constipation; 
vomiting and constitutional disturbance may be absent, but there may 
be some colic, and palpation may show that the bowel is packed with 
masses of faeces. The condition may often be relieved by purgatives and 
enemas assisted by manipulation of the hernia. 

(/>) Strangulation 

In the days when any form of operative inteiferenee was associated 
with a high mortality, much ingenuity was exeieised in attempts to 
differentiate between inflamed, incarcerated, and strangulated horniae. 
Now when operation is infinitely safer than delay, it is much wiser to 
regard any complication as potentially strangulation and to settle the 
matter by surgical exploration. 

In true strangulation, which occurs in about 25 per cent of femoral, 
15 per cent of umbilical, and 3 per cent of inguinal horniae, and is one 
of the commonest causes of acute intestinal obstruction, there is inter- 
ference with the vascular supply of the hernial contents. 

This complication is usually heralded by an attack of pain, at first 
referred to the umbilical region and later felt in the hernia. The onset 
may be as sudden and acute as that of any abdominal emergency but 
is usually more gradual. When it is sudden the pain may be accompanied 
by collapse and vomiting; when it is gradual there is no collapse, and 
vomiting is delayed. Whatever the type of onset, the early vomited 
matter consists of the gastric contents and is in no way typical. 

As the first seizure passes off it is followed by intermittent colic, some- 
times with great desire to defaccate or to pass flatus. As in all forms of 
intestinal obstruction the bowels may act in the early stages but without 
relief. As the condition progresses the vomit recurs and characteristic- 
ally follows the spasms of colic. 

Coils of contracting intestine may be seen and felt and the abdomen 
gradually becomes distended. Attempts to take food bring on colic and 
vomiting. The condition of the patient deteriorates and this is reflected 
in the drawn facial expression, the dry tongue, and other evidences of 
toxaemia. For some hours the pulse is little affected, but steadily and 
slowly its rate rises and it becomes softer. The temperature is not usually 
raised and in the later stages may be subnormal. 
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Locally the hernia is usually larger than it has ever been before; it is Local signs 
tense and slightly tender and cannot be reduced by any effort of the 
patient. In the later stages the skin may be reddened and oedematous. 

Attempts to obtain an action of the bowels by medicines and enemas 
fail, though in a few cases the bowels act but without relieving the 
symptoms or influencing the local condition. These are probably 
examples of partial enterocele (Richter’s hernia, see p. 507). 

In some cases the patient does not mention that he has a hernia and 
indeed may not be aware of its presence, referring all the symptoms to 
the abdomen. Such patients do not complain of anything except attacks 
of pain followed by uncontrollable vomiting, and usually attribute their 
symptoms to an acute stomach upset. 

The vomiting is characteristic in that it is very easy and occurs without Nature of 
nausea. It is often propulsive, the vomited material shooting out of the vonut 
mouth without any conscious effort on the part of the patient. The 
material gradually alters and from gastric contents soon becomes yellow 
with an unpleasant smell; this in turn is followed by the dark brown 
horribly offensive faecal vomit peculiar to the late stages of obstruction. 

The rate of progress of strangulation varies considerably. In young Rate of 
adults especially it may be very rapid, and in forty-eight hours the ^angulaion 
condition may be fully developed and one of serious toxaemia. In others, 
particularly the aged, the progress is much slower, and it may be a week 
before the same stage is reached. Some few cases go on to abscess 
formation in the sac and the development of a faecal fistula. If the latter 
happens to be low in the bowel it is not inconsistent with survival for 
many years. 

(c) Local Trauma 

Rupture of intestine within the sac has occasionally been produced by 
severe strains or by accidental twisting of the body; it is very rarely due 
to direct violence. 

(d) Pathological Conditions involving Hernial Sacs 

As a hernial sac is only a cul-de-sac of the peritoneal cavity, patho- 
logical conditions affecting the latter — e.g. peritonitic effusions, tuber- 
culosis, and malignant disease — may involve the sac by direct extension. 
Tuberculous infection of the sac is not uncommon in young children 
and causes a characteristic doughy thickening. Nodules of malignant 
growth may be detected and their nature suspected even before there 
is any other evidence of the site of the primary malignant disease in the 
abdomen. 


4.-TREATMENT 
(1) — General Treatment of Hernia 

Broadly speaking the treatment involves either mechanical retention of 
the hernia by some sort of apparatus, or its repair by operative inter- 
ference. The first plan is palliative; the other aims at cure. 
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(a) Palliation hr fni.ss 

The question is often asked: Dues ictentum In a (mss e\er cure 
hernia? The onl\ eiiterion of cute is obliteration of the sac. In elnklren, 
if Hie hernial sac can he kept empt>, Us lumen mas heeonie obliterated, 
but there is no eertam method of determining that this has been 
accomplished. When a truss has been worn foi a turn* there may be no 
sign of hernia, and it may be impossible to brine, it down by coughing, 
or straining,; none the less in many such eases the hernia recurs, perhaps 
after many years, and then usually descends completely into theserotum, 
proving that though the sac has been empty it has not become obliterated. 

Only herniae that are completely reducible can be controlled by 
truss treatment. The smallest tag id’ omentum adherent in the sac will 
facilitate the descent of other abdominal contents and render treatment 
by a truss unsatisfactory. To have a chance of success a truss must 
retain the hernia in all positions of the. body and in the presence of 
ordinary stresses such as coughing, sneezing,, and laughing. The real 
test of a truss is its ability to retain the hernia while the patient sits on 
the edge of a chair with the trunk bent fully forward and the legs 
widely separated. If in this position the hernia is retained during 
coughing the truss is likely to prove efficient. 

In ordering a truss the circumferential measurement of the pelvis 
should be given. The tape measure is passed round the body midway 
between the anterior superior spine and the lop of the great trochanter, 
the measurement being made from the summit of the hernia back to 
the same point. The side and type of the hernia and the strength of 
spring required must he staled. The object of a truss is to prevent the 
hernia from ever coming down; it must therefore be applied before 
the patient rises in the morning and not be removed before he lies 
down at night. A special washable truss must be used for the bath. 

The discomfort usually fell when a truss is first titled may be minimized 
by hardening the skin over the points of pressure with surgical spirit 
and then dusting the dried skin with a powder of chalk or talcum and 
zinc oxide. 

The wearing of a truss may, by affording relief, prove that the hernia 
was in fact the cause of the patient's symptoms. A period of truss 
treatment need not interfere with the success of any subsequent opera- 
tion. 


(b) Operation 

The ideal treatment for hernia is one which will safely obliterate or 
remove the sac and, by strengthening the boundaries of the region, 
prevent its re-forming. For many years this result has been achieved 
with considerable success by open operation. 

Recently, however, the old and frequently revived method of treat- 
ment by sclerosing injections has been tried once more. Its immediate 
successes have often been striking, but recurrences have tended to occur 
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after about six months. In recent years Pina Mestre of Barcelona and 
other surgeons have used the treatment in thousands of cases, and it 
should soon be possible to determine its value by a study of the long 
term results. (For details of this method see p. 480.) 

In most cases open operation is the method of choice. It has very 
few absolute contra-indications, but in certain circumstances the pros 
and cons must be carefully weighed; in the subjects of a mortal disease 
it must not be considered except in the presence of strangulation. Nor 
should it be employed in persons with haemophilia, an absolute contra- 
indication, diabetes mellitus, unmanageable cough, or great or increas- 
ing obesity, because accumulating fat will break through any known 
barrier. Operation is also contra-indicated when the hernia is so large 
that the abdomen cannot accommodate the added contents (see also 
p. 500). Old age is not in itself a contra-indication, but combined with 
general feebleness and poor nutrition of the tissues it may render the 
outlook too unpromising to make operation worth wiiile. 

The mortality of the radical cure in all types (i.e. not excluding large 
umbilical and ventral herniae and other bad risks) is less than 1 per 
cent. This must be contrasted with a mortality of between 15 and 20 
per cent following operations in strangulated herniae of all types. 

To reduce risks to the minimum a careful preliminary examination 
must be made of all cases that are to be submitted to operation. It is 
especially important to postpone intervention when there is evidence 
of respiratory infection, because most of the few deaths are caused by 
pulmonary complications. 

The after-results of operative treatment vary with the type of hernia 
and the condition of the subject, but in many cases the burden of 
hernia is so distressing that an operation may be worth consideration 
even if it cannot do more than render a large hernia amenable to support 
by a properly fitting truss. 

Statistics as to the after-results vary widely; there is, for instance, a great 
gulf between the figures of Coley and Hoguet (1918), who found only 
fourteen relapses among 3,725 cases of inguinal hernia operated upon 
by the Bassini method, and those published by Max Page (1934), who 
found 20 per cent of recurrences in indirect hernia and 25 per cent in the 
direct variety among London policemen. But the figures of individual 
operators are less startling, the recurrence rate being about 5 per cent 
in the indirect and 15 per cent in the direct variety of ordinary inguinal 
hernia, 3 per cent in femoral hernia, and 20 per cent in umbilical 
hernia. A large proportion of the recurrences occur within the first 
six months and nearly all within the two years immediately following 
operation. These figures do not justify complacency and suggest that 
the operation should be restored to the category of major procedures 
which should not be left to house surgeons or other inexperienced 
persons. The patient’s best chance lies in the primary operation, those 
for recurrence never holding out the same prospect of success. 


Open 

operation 

Contra - 
indications 


Mortality 


After-results 


Statistical 

results 

Recurrences 


Time of 
recurrence 



480 


HERNIA 


l VOL. VI 


Indications 
and contra- 
indications 


Advantages 


Dis- 

advantages 


Technique of 
injection 


Solutions used 


Dosage 


Position of 
patient 


(c*) Injection Treatment 

This method is unsuitable for use in children or in cases complicated 
by imperfect descent of the testicle. For the most part it has been used 
for inguinal hernia, and it is essential that this should be completely 
reducible and capable of being controlled by a truss. 

The advantages claimed are: (i) that the method is ambulatory and 
suitable for out-patient practice; (ii) that the patient can continue at 
work; (iii) that pain is very slight and general anaesthesia unnecessary; 
(iv) that the fear associated with a cutting operation is obviated; (v) that 
injection may be successful when operation has repeatedly failed; and 
finally (vi) that it does not preclude the possibility of operative treatment 
later should this prove necessary. 

The disadvantages are: (i) the multiplicity of the injections which may 
have to be continued over several weeks; (ii) the possibility of infec- 
tion with subsequent gangrene; (iii) the risk of plastic peritonitis with 
resulting intestinal adhesions; (iv) the occasional persistent swelling of 
the scrotum; and (v) the uncertainty of the results in the present stale 
of knowledge. 

The method to be described is that advocated by G. 1). Delisle Gray, 
who attributes it to Ignatz Mayer of Detroit, U.S.A. Obviously it 
should be used only by those who are scrupulously careful in carrying 
out the details. 

It is essential that the injection should not be made into the sac but 
round its neck and between the layers of the muscles bounding the canal. 
The spermatic cord does not appear to be injured by the subsequent 
contraction of the scar tissue. A truss of the spring pattern capable of 
exerting continuous pressure must be worn continuously throughout 
the treatment and for some time afterwards. 

Many solutions have been employed; Mayer's formula, recommended 
by Delisle Gray, is as follows: 


Zinc sulphate 
Phenol crystals 
Glycerin - 

Cinnamon water - - 

Liquid extract of hemlock spruce 
Sterile re-distilled water 


1 drachm 
6 drachms 

4 (1. ounces 

1 fl. ounce 

5 fl. drachms 

2 fl. ounces 


The compounding of these ingredients should be carried out by a skilled 
chemist. The ready prepared solution can be obtained under the name 
obturatin. For the first injection 0*5 c.c. is used, and for subsequent 
injections 1 c.c. 

The hernial region is shaved and cleaned with spirit or iodine. The 
patient lies on the back with the buttocks raised on a folded pillow and 
is instructed to remain entirely passive. The hernia must be fully 
reduced. 

The injection is carried out as follows: (1) The scrotum is invaginated 
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through the external ring in order that the external oblique muscle may Technique 
be lifted forwards. (2) The needle (size No. 17) of the charged syringe °f in J ecilon 
is inserted vertically over the site of the internal ring until its point 
is felt to pierce the aponeurosis. (3) Before making the injection the 
plunger of the syringe is withdrawn to ensure that no considerable vessel 
has been entered. (4) The injection is then made slowly, the needle being 
moved from time to time. (5) The syringe is withdrawn and the area 
dusted with talc powder. The truss is reapplied before the patient rises 
from the couch and must on no account be disturbed until the time of 
the next injection. When the hernia is so small that the scrotum cannot 
be inverted, the needle is inserted directly into the region of the internal 
ring which is situated half an inch above the centre of the inguinal 
(Poupart’s) ligament. 

The injections are repeated every four to seven days depending upon Repetition 
the degree of reaction. After a few injections a hard mass forms deep Continuation 
in the inguinal region. At the end of a month the injections are dis- of injections 
continued for a fortnight, the truss still being kept in position. It is then 
removed with the patient lying down, and he is asked to cough; if there 
is no impulse the patient is examined again in a fortnight, this time 
in the erect posture, and if again there is no impulse the truss may be 
discontinued, at first at night only but after another month altogether 
except during severe exertion. During the period of treatment there is 
seldom much pain, but there may be a bruised feeling with some aching; 
and there may be sensations of heat referred to the genitals and the 
perineum. These symptoms soon subside, and the truss must not be 
removed in the hope of relief. 

From ten to thirty injections may be necessary, the average being about Duration of 
twenty. The treatment continues over a period of from three to six t,eatment 
months. 

(c/) The Use of Living Fascial Sutures 

This method, which was introduced into the surgery of hernia by 
Gallic and Le Mesurier, established a new principle in the operation. 

Not only do the fascial strips act as sutures but they become incor- 
porated with the living tissues and remain as permanent additions to 
the region where they arc introduced. They further stimulate the growth 
of new and strong fibrous tissue. 

Thus they may be used to build a barrier of new tissue in the space indications 
between structures that cannot be brought into apposition. They may 
also reinforce ordinary sutures when the tissues are obviously poor or in 
cases in which recurrence of hernia has shown that the tissues cannot 
be relied upon to heal soundly. The existence of this state of the tissues 
is shown by the fact that, in some few cases, herniae which have been 
thoroughly repaired by experienced surgeons may recur almost at once. 

The fascial strips can sometimes be obtained from neighbouring 
structures such as the tendon of the external oblique muscle (Andrews). 

When longer or large numbers of strands are required, the fascia 
E.M. VOL. vr “ T 
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hita on the outer side of the thigh pi o\ ides a source from which half 
a do/en or more strands, }. inch wide and I ' or more inches long, 
may he conveniently procured. I he fascia may he exposed through a 
long incision on the outer side of the thigh, so that the strips may he cut 
under the guidance of the eye; or, if a fascial stripper is used, incisions 
only about an inch long need he made, one at each end of the strip to 
be removed. Gallic and his co-workers piefer the open method, which 
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hiCr, 73. -* Use ot tascial sutures for repair of incisional hernia hy (jullic's 
method. (From Modern Operative Mr/rpery, edited by <i. Circy Turner) 

has the advantage that the detect in the fascia can he repaired (see big. 73). 
When this step has been omitted some patients have complained of slight 
weakness of the limb and have exhibited a mild limp. A special needle 
is required for the introduction of the fascial sutures. 

It is not suggested that the living sutures are necessary in all cases 
but they have proved most useful in dealing with hcrniac of the direct 
type, large ventral herniac, and, especially, recurrent hcrniac. Great 
care must be taken with the technical details and especially to anchor 
carefully the ends of each strand. Oven in the presence of mild infection 
the strips have often fulfilled their purpose with complete success. But 
it is manifestly absurd to suppose that the mere use of these living 
sutures provides a panacea, and every care must be taken to carry out the 
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essential steps in all hernia operations. With characteristic candour 
the originators of the method have published the details of a series of 
failures which emphasize the need for care in its application 

(2) — Treatment of Strangulation 

Radical treatment is ultimately imperative, because a hernia which has 
been strangulated may become so again; but an immediate operation for 
its repair is not necessarily called for. In some cases, however, the only 
chance of getting a very necessary operation performed is to seize the 
urgency of strangulation as an opportunity. 

(a) Reduction by Manipulation ( Taxis) 

At the outset of this complication and for about four houis afterwards, 
reduction by manipulation (taxis) may be attempted, provided that it 
is clearly understood that if it fails operation becomes most urgent. 

Taxis should only be carried out in as favourable circumstances as Technique 
possible, for example, with the patient warm in bed. The nature of 
the intended manipulation should be explained, so that a favourable 
psychological atmosphere may be created. If there is great pain or the 
patient is of an irritable temperament, morphine should be administered 
and a reasonable time — about half an hour — allowed for it to produce 
its effect. The patient must lie Hat on the back with a pillow raising 
the buttocks; the lower limbs should be flexed on the abdomen, with the 
thigh on the same side fully adducted if the hernia is inguinal or femoral. 

The practitioner then steadies the region of the neck of the hernia with 
one hand and with the other gently compresses and impels the body of 
the hernia upwards and outwards, the aim being to move the contents 
back into the direction from which they came. This direction is upwards 
and outwards in cases of inguinal hernia. For variations in the path of 
femoral hernia see p. 491. 

In very large inguinal herniae it is often advisable to delay taxis for a 
short time; the patient is kept in bed with the foot elevated as high 
as possible, a small dose of morphine is given, and an ice bag or a 
hot fomentation is applied to the hernia. This plan often succeeds in 
bringing about spontaneous reduction, but, if not, taxis may be tried 
after an hour or so. Should this also fail, immediate operation is 
imperative; indeed, it is unwise to attempt taxis under anaesthesia 
unless arrangements have been made to proceed at once to operation. 

If reduction by taxis is successful, the patient is usually completely After-history 
relieved, and very often the bowels act almost at once. On the other hand, 
although the pain and vomiting may cease, the bowels may not act, 
abdominal distension and cessation of intestinal movements indicating p ai esis 
that paresis has supervened. This usually passes off spontaneously in 
twenty-four to forty-eight hours, but sometimes it does not do so and 
may be the cause of death after successful reduction by operation as 
well as by taxis. 

Manipulation sometimes forces a small hernia into the extraperitoneal 
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tissue without relieving the strangulation. This ‘reduction en masse’, 
though very rare, is a real danger, because the disappearance of the 
visible lump may produce a totally unfounded sense of security while 
the symptoms continue, sometimes in an aggravated form. The same 
result may be brought about by patients themselves ‘aulo-reduetion 
en masse’ especially by those who have been accustomed to reduce 
their own ruptures satisfactorily. The only treatment is by operation. 

(/>) Operation 

Many patients are not seen until late, when there can be no question 
of trying taxis. In such eases an operation should always be performed, 
for it is remarkable how often an apparently moribund patient will 
respond to minimal operative interference. 

The operation of herniotomy aims at the relief of the strangulation, 
not at radical cure; but in practice the patient’s condition is often 
sufficiently good to allow the radical cure to be included. On the other 
hand, there have been many fatalities because it was erroneously supposed 
that the complete operation was justified. 

General anaesthesia should not be used in the presence of repeated 
vomiting, on account of the grave risk of infection of the lungs by 
aspirated vomit. Any operation for strangulated hernia, whatever its 
magnitude, can he carried out under local or spinal anaesthesia; if 
this is not available the stomach must be emptied by tube just before 
operation, and the tube should be passed again before the patient is 
moved from the table, as intestinal contents commonly regurgitate into 
the stomach during the operation. 

The essential steps arc: (i) to cut down on the neck of the sac; (ii) to 
open the sac; (iii) to remove (he constriction; (iv) to examine and deal 
with the contents of the sac; and (v) to conclude the operation as the 
circumstances of the case and the patient’s condition may demand. 

The constricting structure is usually the neck of the sac, and this is 
most safely divided by slitting up the sac with scissors towards this 
point. Usually one blade of a pair of blunt-pointed scissors may be 
passed, through the constriction by the side of the intestine, and if this 
can be accomplished the constriction may be safely severed. When it is 
too tight to admit the blade of the scissors a hernia director may be 
inserted and will provide a safe guide for a hernia knife. At this stage 
it is most important to draw down the intestine so that its condition 
at the point of strangulation may be noted. 

The intestine at this point is particularly prone to be necrotic as a 
result of direct pressure, although the remainder of the intestine may 
be quite normal. As a rule the necrotic or doubtful area can be safely 
buried by a row of interrupted Lembcrt sutures with a few additional 
supporting stitches over all. If the site of constriction is not damaged 
but the vitality of the loop of bowel is doubtful, time must be allowed 
for its recovery. It is remarkable how often this occurs in a few minutes 
after the application of gauze soaked in warm saline. 
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If, on the other hand, normal colour and lustre do not soon return and Out requiring 
the vessels in the mesentery cannot be felt to pulsate, resection must be resectlon 
carried out. In these circumstances it is unwise to risk too limited a 
removal, and the line of section should be made through healthy bowel 
at least three inches on each side of the damaged area and probably 
much more on the proximal side. Restoration may be made by end-to- 
end or side-to-side anastomosis according to the experience of the 
operator. If the patient is extremely ill the operation may safely be 
terminated at this stage; it is not essential to remove the sac, which 
may be left in situ and merel> packed with gauze with the assurance 
that it will eventually heal over, the problem of radical cure being left 
to a later stage. 

In similar circumstances, when the condition of the intestine suggests Other 
that necrosis will probably occur, the loop of bowel may be left in the for C unlwaftIiy 
sac after division of the constricting agent. On the other hand, if the intestine 
condition is not so desperate but the state of the intestine very doubtful, 
it may be replaced just inside the abdomen and fixed there with a 
suture. 

In either event, if necrosis does subsequently occur, the consequent Faecal 
faecal fistula will open directly into the wound and probably without ^ stllla 
infecting the general peritoneum. Quite often intestine in such doubtful 
condition unexpectedly recovers and slowly retracts into the abdomen. 

Faecal fistula presents a serious problem for treatment, because it only 
very rarely heals spontaneously. 

In any case of strangulated hernia the condition of the patient may 
be so serious that it is necessary, after removing gangrenous intestine, 
to leave some type of Paul’s tube tied in the open ends. As in the cases 
of spontaneous faecal fistula, the subsequent management presents 
serious problems and the outlook is extremely precarious. 

Inguinal hernia 

In inguinal hernia the operation is carried out through an incision 
over the canal such as would be employed for the radical cure. It should 
be remembered that the neck must be divided in the upward and 
outward direction. 

Femoral hernia 

In femoral hernia the approach below Poupart’s ligament suffices for 
the smaller herniae which have not been long strangulated. In other 
circumstances the inguinal approach is very much more satisfactory. 

In either case the incision should be oblique and parallel to Pouparf s 
ligament. The steps of the operation are those already detailed. In Constricting 
this variety of hernia the neck of the sac is much oftener the con- agent 
stricting agent than is Gimbernat’s ligament. At all events the neck 
should be examined in the first instance; it can sometimes be dilated 
by gently passing the finger up by the side of the intestine and insinuating 
it through the opening. If the neck is too tight for this manoeuvre to 
succeed, the sac should be further isolated and drawn down and the 
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const i k'lioii dixided ns alicadv detailed. II i( is incised without being 
drawn down, 1 lie intestine nu\ Ik* inadu*i tent I v reduced through l lie 
rent instead of into the abdomen. Such an neeideul is not likely to 
occur if the approach is Horn aho\c. In the i a i e eases in which I lie 
constriction is not piodmvd h\ the neck Gimhornat’s ligament must 
he mildly incised or nicked in the inward direction. In no circumstances 
should lkuipatfs ligament he divided. 

Umbilical hernia 

In umbilical hernia the problem of dealing with stiang illation may be 
very serious. The strangulation is as often pioduced by the i n test i no 
entering loculi in the sac, or by bands or adhesions in (he sac, as by the 
neck. The exact condition cannot be determined until the sac is opened. 
'I'he interior of the sac is often most safely i cached by making an incision 
into it near the neck and working cautiously upwards Iowa ids (he 
summit. Sometimes the sae ean be safely opened at the latter point, 
hut the bowel (here is veiy often adheienl and may be mndvei tently 
injured. 

The only safe plan is to expose the contents bit bv hit, opening up 
loculi and dealing with adhesions as they are encountered. Sometimes 
the intestine is so (irmly adherent that theie is a very grave risk that 
it will he torn if separation is pursued. In these circumstances it is quite 
safe to cut away portions of the sac wall, leaving them attached to the 
bowel and returning the latter in this condition to the abdomen. When 
the obstruction is produced by kinking and narrowing of a considerable 
portion of intestine, it is often wiser to pci form a lateral anastomosis 
excluding the obstructed area rather than to persist in the pioeoss of 
separation. Adhesions of the omentum to the sac and its contents may 
he very formidable, and both time and care may he needed for their 
separation. Great caution must he exercised in ligaturing oil' omentum 
before it is returned to the abdomen. It is unwise to remove large 
portions of omentum, because this structure is a great protection for 
the intestines and should be conserved whenever possible. 

Procedure with very large herniae 

When dealing with very large herniae it is often wiser merely to relieve 
the strangulation without attempting removal of (he sac and repair the 
abdominal wall; the sac is then simply closed by suture, and the problem 
of radical cure left to a subsequent occasion. 


5.-TYPES OF HERNIA 
(1)-— Inguinal Hernia 

674.1 In males this is far the commonest variety. It may occur from 
early infancy to extreme old age and takes two forms: the oblique 
and the direct. 
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(a) Oblique Form 

The oblique form may be obviously congenital, the sac being formed Congenital 
by the unobliterated tunica vaginalis so that the contents surround the 
testicle; the modilications known as the infantile and the encysted forms 
are of academic interest rather than practical importance. When this 
hernia is said to be acquired it may present as a bulging in the canal Acquit ed 
(a bubonocele), but in time it usually descends as far as the testicle 
and is then known as scrotal hernia. This type may attain an enormous 
size and, when operation was seldom employed, cases were seen in which 
the hernia descended as far as the knees. 

When the hernia is of moderate size and reducible, the scrotum can 
be invaginated into the canal so that the spine of the pubes can be 
felt below and external to the neck of the sac. When the sac is empty it 
can usually be felt by the side of the cord at Lhe neck of the scrotum, 
and this may be an important clinical sign in children. 

(b) Direct Form 

This form is much less common and represents about 25 per cent only incidence 
of all inguinal herniae. It usually occurs in the rather spare type of 
subject at about fifty years of age. It forms a rounded swelling just 
above the pubes and near the root of the penis. Although it presents 
through the external ring, it rarely descends into the scrotum and is 
seldom larger than half an orange. 

The sac leaves the abdomen either just to the outer side of, or directly 
through, the conjoined tendon. It is globular in shape but has a definite 
neck; as a rule it is easily reduced and strangulation is very rare. 

Differential diagnosis of both forms 

The differential diagnosis of inguinal hernia is usually sufficiently 
obvious. 

Testicular swellings, of which the commonest is hydrocele, may give Diagnosis 
rise to doubt. By careful palpation of the neck of the scrotum it is easy ^^} cu i ar 
to prove that the swellings, whatever their nature, originate in the swellings 
scrotum and do not descend from the inguinal canal. 

Varicocele may simulate hernia, but the condition is nearly always From 
left-sided. Careful inspection reveals the enlarged veins, particularly xaricocee 
at the back of the testicle. A familiar test is to apply digital compression 
over the external ring with the patient recumbent, maintaining the com- 
pression when he stands up; if the condition is varicocele the scrotal 
swelling will return, the veins filling from below upwards, but a hernia 
will not descend so long as the pressure is maintained. 

(c) Inguinal Hernia in the Female 

This is not nearly so common as in the male and is very rare in children. 

It is always of the oblique variety and may reach the labium, distending 
it far beyond its normal size. The round ligament is usually closely 



488 


m- k n i a 


| VOL . VI 


incorporated with (he sac l>n( may sometimes he separate from i(. The 
contents are usually omentum and small intestine, hut sometimes the 
tube and ovary and very rarely the iundus of the atoms may he pieseut. 
Occasionally the sae is obliterated near the neck and the distal part is 
diluted with fluid, forming, a cystic swelling, known as hydrocele of the 
canal of Nuck. 

(d) Operative Treatment oi Inguinal Hernia 
Vhis may conveniently he considered in relation to the ape periods. 

In infants In infants up to two years a truss is often ad\iscd in the hope that if the 
sac is kept empty a cure will result, hut the method cannot he recom- 
mended (see p. 478). On the other hand opera li\e treatment is most 
satisfactory hut should not he earned out until the child is thriving 
normally. About three months is usually a suitable ape. 

Operation The operation should he performed mulei general anaesthesia. It is 
only necessary to cut down on the inguinal canal, to define and isolate 
the sac, and to ligature it off us high up as possible. It' the sac is of the 
congenital variety it must also be divided just above the testicle. The 
lower part, which forms the tunica vaginalis, should he left open, be- 
cause its closure by suture or ligature cneourag.es the formation of 
hydrocele. In these young infants the constituents of the cord are spread 
out over the sae, and great care must he taken not to divide or tear the 
vas. If this accident occurs, the ends must be approximated by a line 
catgut suture, which if possible should he passed through the lumen 
of both ends. After (he complete and high removal of the sae one or Uvo 
sutures may he used to draw together the pillars of the external ring, 
although it is doubtful if this is essential. 

As soon as the incision is soundly healed the child may leave his bed 
and, a clay or two later, begin to walk. No irksome after-treatment is 
necessary. 

In children In children between 2 and 16 years of age the external oblique muscle 
should be divided over the whole length of the canal, because this allows 
of more thorough and complete removal of the sac. Two or three 
sutures of No. 1 chromic catgut may then be used to stitch (he internal 
oblique muscle and conjoined tendon to the inguinal ligament superficial 
to the cord (i.c. without displacement of the cord). The external oblique 
muscle is then carefully repaired and, if sufficiently lax, is overlapped. 
At the end of two weeks the child may be allowed to be up and two weeks 
later may resume his ordinary life. 

In adults After the age of 16 years the patient should, like an adult, be 
treated by the complete Bassini operation, which has given a larger 
measure of success than any other operation for hernia. The steps arc 
as follows: 

(1) Exposure of the whole canal by an adequate incision through skin 
and subcutaneous tissues. (2) Division of the external oblique muscle in 
the direction of its fibres from the external ring to a point well above the 
level of the internal ring. (3) Identification and opening of the sac with 
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operation 
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treatment of the contents. (4) Separation and isolation of the sac to the 
highest possible point, which ought to be well above its neck. (5) Ligature 
and removal of the sac. (6) The formation or reconstruction of the posterior 
wall of the canal by suture of the lower edge of the internal oblique muscle 
and transvcrsalis muscle and conjoined tendon to the inguinal ligament 
behind the cord. (7) Repair of the external oblique muscle, the margins 
being overlapped if the structure is at all lax. (8) Careful suture of the skin, 
and dressing with support of a bandage for at least forty-eight hours, 
after which the dressing may be fixed with collodion or strapping. Chromic 
gut is the best suture material. 

If the wound heals satisfactorily young healthy adults may be allowed After-care 
to get up and about, carefully, in a fortnight, but older patients should 
remain in bed for three weeks. Light work may be resumed in five or six 
weeks from the operation but very heavy work not before three months 
have elapsed. 

During the operation great care must be taken not to injure the femoral Complications 
vessels. This accident can always be avoided by passing the needle anc ^ e{ i uelae 
through the inguinal (Pouparl’s) ligament from its deep surface , the femoral 
ligament being thus lifted from the vessels before being actually pierced vessels 
by the needle. Care must also be taken not to injure the bladder (see 
also p. 502). 

Among local sequelae the commonest is haematoma of the cord. This Haematoma 
may become apparent about ten days after the operation. The swelling, 
which may be considerable, is at first diffuse but gradually becomes 
localized as a firm rounded lump. It nearly always readily undergoes 
absorption, without affecting the after-result. Suppuration is very rare. 

The importance of haematoma is the mental disturbance which may 
occur if the patient discovers the lump and assumes that the operation 
has failed. 

Hydrocele and atrophy of the testicle, now rare sequelae, were prob- 
ably due to removal of the veins of the cord when that practice was 
usual. 

Operation in the female 

In principle the operation in the female is the same as in the male; but, 
as there is no spermatic cord to consider, the canal may be completely 
closed after removal of the sac. Whenever possible the round ligament 
should be separated from the sac and left in situ. If this structure is 
closely incorporated with the sac it may be removed with it, apparently 
without detriment. 

When the sac descends far into the vulva its separation may involve Treatment 
considerable bleeding from the vascular tissues of the labium, and a ^cerids into 
troublesome haematoma may result. In these circumstances the sac vulva 
may be cut across as it enters the vulva, the upper part being separated 
and ligatured off. The fundus may then, after the plan associated with 
the name of A. E. Barker, be left in situ, a satisfactory procedure which 
simplifies the operation materially. If this method is adopted the mouth 
of the portion left behind must not be closed. 
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Direct inguinal hernia 
In litis vanely the dillicultv i:» to close sulishu lonlv 1 ho aperture 
through which the hernia loaves the abdomen. Occusionallv the con- 
joined tendon can readily he hi ought down lo the inguinal ligament, 
but often this eanuol he done 01 can onh he done with too much 
tension. In these circumstances the lemamini' pap should he dosed by 
fascial suture. Another method (< ieoflVcv kovnes) is to (uni down 
and suture to the inner pail of the inguinal ligament a (lap nit from the 
sheath of the rectus muscle. I his ma> be lemfoieed b\ hi inging down 
the muscle itself a simple proceduie when the muscle is freed fiom its 
sheath. If the hernia is unusually large or t he muscles very poorly 
developed, both courses may have to he adopted. Hut each case must he 
dealt with as (he indications demand. 

(2) — Sliding Hernia 

675. | In this type an extra peritonea I pait of the intestine herniates in 
relation to a sae that covets only perhaps a thud of its circumference. 
The hare area of the intestine is always the postcro -lateral aspect. I he 
bowel involved is either the caecum and some part of the ileum on the 
right side or the sigmoid on (he left, fine sliding henna is always of 
the oblique variety and repiescnts less than s per cent of all hei nine. The 
condition is commonest on the right side and is usually associated with 
a large and relaxed abdominal ring. Strangulation is tare. 

Treatment is most unsatisfactory, for many of the eases relapse. The 
operation is conducted on ordinary lines, because the condition is 
seldom diagnosed before interference. The mouth of the sac must he 
closed by suture, the whole being readily returned to the abdomen; hut 
it is very difficult to ensure its retention. Probably an intra-abdominal 
fixation of the bowel should be combined with the hernia operation. 

(3) — Hernia with Undescended Testicle 

676. | The treatment of this combination is concerned more with the 
testicle than with the hernia (see Trnis, llNi)iisniNi>i‘:i>). When treat- 
ment of the testicle is deferred to a later age, the hernia, if causing 
trouble, may be dealt with on the lines described above. As the patients 
are young childien, it is sullicient to separate and remove the sac, 
correcting the position of the testicle by endocrine therapy or, at an 
appropriate age (usually between twelve and fourteen years), by opera- 
tion. When, on the other hand, the herniotomy is performed later in 
life, it may be combined with an attempt to secure the testicle in the 
scrotum. If this is impracticable, the organ may be returned to the 
peritoneal cavity or the cxtraperitoncal tissue, the radical cure of 
the hernia being conducted as already described. In yet other cases 
castration may be combined with the cure of the hernia. In such 
cases the canal should be completely closed. 
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(4) — Mcrslidal Hernia 

677. ] This condition, which always occurs in the inguinal region and 
in which the sac or some part of it is situated between the muscles of 
the abdominal wall, is often associated with imperfect migration of the 
testicle but may occur independently. When recognized it is not difficult 
to deal with. The sac can usually be readily enucleated and removed, the 
other steps of the radical cure being then carried out in the ordinary way. 

(5) — Femoral Hernia 

678. ] This form of hernia occurs in both sexes but more often in Incidence 
females in the proportion of 3 to I . It is commoner on the right side but 

is often bilateral. Though much more frequent in adults, it may occur 
in children and especially in girls about fourteen. It is almost unknown 
in infancy. 

The hernia presents on the inner side of the femoral vessels just below 
the inguinal ligament and below and external to the pubic spine. The 
sac leaves the abdomen by way of the femoral canal just to the inner 
side of the vessels. In this situation it forms a smooth rounded swelling Size of 
usually about the size of a walnut, though occasionally it may be as swellin s 
big as a tangerine orange. Very rarely the hernia may be so large that 
it occupies the width of the limb; the sac may then form a pendulous 
swelling, or it may pass upwards towards the anterior superior spine and 
even overlap the inguinal ligament. Even when the hernia is reducible 
the empty sac is often thick and forms a swelling which may be visible 
and readily palpable. The sac usually contains some fluid w'hich helps 
to give it a characteristic rounded soft feeling. The usual content is 
small intestine and omentum, and sometimes, on the right side, part of 
the caecum. Occasionally the end of the uterine (Fallopian) tube, or the 
tube and ovary, may occupy the sac. These herniae are often irreducible 
as regards some part of their contents and are much more liable to 
strangulation than is the inguinal variety. 

Varix of the internal saphenous vein, an enlarged lymphatic gland, a Differential 
psoas abscess bulging in the femoral region, and lipoma are the only diagnosis 
conditions likely to give rise to confusion. 

Varix is usually but not always associated with varicosity of the w'hole From varix 
internal saphenous vein. The impulse on coughing has the character 
of a fluid thrill rather than an expansile bulge, and the whole lump 
immediately disappears when the patient is recumbent. 

An enlarged gland is usually oval in shape and more superficial; there From 
are usually other enlarged glands for which some cause can be dis- e J ic 
covered, and unless they are inflamed the fingers can be introduced gland 
behind the swelling. If there is any question of strangulation, difficulties 
of diagnosis must be cleared up by surgical exploration, which is much 
safer than waiting. 

Psoas abscess presenting in this region is usually external to the vessels From psoas 
and is always associated with a swelling in the iliac fossa, pressure on abscess 
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which produces a Ihrill of fluctuation which can he fell in (he femoral 
swelling. In addition (here will be the signs of the causal lesion in (lie 
spine. 

Subcutaneous lipoma has its characteristic lea tines, but (here may he 
a lipoma of the hernial sac which is confusing,. 

If the hernia is completely reducible, it can usually be easily controlled 
by a properly titling, truss. None the less, because of the risk of strangula- 
tion, operation is the wisest course, unless theic is some very obvious 
contra-indication. 

Operation hy lower route 

Of the two operations, that by the lowei unite is quite satisfactory for 
moderate-sized ruptures. The incision is made parallel to and about an 
inch below' (he inguinal ligament, which will usually place it over the 
summit of the swelling. It should be tin ee or more inches long,, the exact 
length being delei mined by the size of the hernia. Division of the sub- 
cutaneous fat exposes (he sae, which can then be very readily isolated 
by blunt dissection with the linger. Before opening the sac the inguinal 
ligament above, the fascia over the peel incus muscle internally, and 
the femoral sheath externally must each be identified. The sae should 
then be opened and the contents completely reduced into the peritoneal 
cavity. 'The empty sae may now be used as a tractor which is pulled upon 
while its neck is thoroughly exposed. During this stage traction should 
be kept up so that the peritoneum beyond, i.e. above the neck, is 
isolated. 

A suture of No. 1 chromic catgut is then passed through the highest 
part of the sac and is made to encircle each half, being then securely tied 
to ligature the sac off. The sac is cut away about i inch beyond the 
ligature, and, if the stump is fatty and bulky, a stitch is passed across 
it and firmly tied to guard against its retraction from the grasp of the 
ligature. When the ligatures are cut, the slump is released from traction 
and should slip up into the exlraperitoneal tissues of the pelvis. If this 
docs not occur, the stump must be gently pushed into position through 
the femoral canal. The canal should now be tree from fat and present 
a gaping aperture, which should be closed by a couple of sutures of 
No. 1 chromic catgut passed in front through the inner end of the 
inguinal ligament and behind through the pectineal (Cooper's) ligament, 
the strong fibrous structure which is closely attached to the pectineal 
eminence and may be looked upon either as the upper thickened edge 
of the fascia covering that muscle or as the attachment of the lacunar 
(Gimbcrnafs) ligament reflected along the pectineal eminence. What- 
ever its origin it is closely blended with the periosteum and is a very 
strong ligamentous band. These sutures should be tied sufficiently 
firmly to approximate the two structures in their grasp but not so 
lightly as to risk cutting through them. 

One or two sutures should be used to draw the deep fascia together 
and should grasp the pectincus fascia in order to obliterate the dead 
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space just below the now empty femoral canal. Closure of the incision 
is now all that is required. The skin edges come together very well, and 
the incision lends itself admirably to the buried subcuticular stitch. 

The upper operation (method of Parry or Lot hi esse n) 

The femoral canal is approached from above the inguinal ligament by 
the inguinal route. The skin incision is the same as that used for inguinal Incision 
hernia and extends over the whole length of the canal. The spermatic 
cord or the round ligament, as the case may be, is displaced upwards, 
and the peritoneum is bluntly separated in the same direction until the 
neck of the femoral sac is exposed. Similarly by blunt dissection the sac Dissection 
is isolated from its connexions and drawn up into the incision. When °^‘ sac 
it is bulky this may be difficult or impossible, and it is then necessary to 
incise the sac and to deal with the contents. After these have been 
reduced, the sac can usually be withdrawn by steady traction, until the 
peritoneal funnel just above its neck can be exposed and isolated. The 
occluding ligature must be applied to this portion and the sac cut away. 

Some operators displace the stump of the sac by fixing it to the deep 
surface of the abdominal muscles above and external to its origin. The 
entrance to the femoral canal is now shut off either by stitching the 
inguinal ligament or the conjoined tendon to the pectineal ligament; 
when the canal is unusually patent both expedients may be used. Usually 
three or four interrupted sutures of chromic catgut will suffice. The 
external oblique muscle is then repaired, the edges being overlapped 
if it is sufficiently lax. The skin incision must be carefully closed, because 
good apposition will support the sutured external oblique muscle. If 
there is great difficulty in isolating the sac from above, a separate 
incision may have to be made below the inguinal ligament to facilitate 
this important step of the operation. 

The patient should be kept in bed for three weeks, or rather longer if After-care 
the hernia has been very large or the tissues in a poor state of nutrition. 

The only unpleasant sequel of either of these operations is swelling Sequelae 
of the thigh. This is usually attributed to compression of the femoral 
vein as a result of a too tight closure of the canal, but it is much more 
likely to be due to phlebitis set up by a mild infection. 

The mid-line extraperitoneal approach for femoral and inguinal hernia 

The admirable exposure of the pelvic aspect of the femoral canal 
obtained by stripping the peritoneum from the pelvic wall in order to 
expose the lower ureter was observed by A. K. Henry, who accordingly 
uses this approach in the treatment of reducible femoral and inguinal 
herniae. 

An incision is made in the mid-line from the umbilicus to the pubes 
without opening the peritoneal cavity. After exposure of the neck of the 
sac from above it can usually be enucleated from either canal by blunt 
dissection. In inguinal hernia an assistant must draw down the testicle 
from outside, because the separation is greatly facilitated when the struc- 
tures are taut. After it has been withdrawn up into the extraperitoneal 
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area, the sac can he defined to a point well alnnc its neck and can be 
ligatured nil' and removed. 

It is suggested that by this method the funnel shaped process above 
the neck can he more thoroughly exposed. It is also icgarded as especi- 
ally useful for bilateral cases (see big. 71). 


ImitlcmT of 
all types 


(6) — I Hernia at the Umbilicus 

679. | Umbilical hernia usually occurs at two periods, namely, early 
infancy or middle age. 

A child may he horn with a gross deled of the abdominal wall in- 
volving the umbilical region (exomphalos). In other eases the site of 
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Fig. 74.-- Lixlra peritoneal operation for hernia. Right femoral sac seen fioin left 
side, after separating the recti, when the hand has displaced the peritoneum 
from the pelvic wall. {Lancet, 19.16) 

the umbilicus cicatrizes normally but is occupied by a hernial protrusion; 
this is the infantile variety. Sometimes the hernia does not appear 
until the child is a few months old. The navel hernia of adults usually 
occurs in females about 35 to 40 years of age. 

(a) Exomphalos 

This condition is associated with failure of the intestines to withdraw 
into the abdominal cavity. At birth the cord is attached to the summit 
of a large thin-walled sac, and there is often persistence of some part 
of the omphalo-mcsenteric duct. In such cases the persistent remnant 
may be inadvertently tied with the cord, with the result that an intestinal 
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fistula develops. The whole area is co\ered by the remains of the thin 
transparent amniotic membrane, through which the small intestine is 
visible (see Fig. 75). These patients often ha\e other congenital defects 
and die soon after birth, but survivals are on record. 

From the outset the area should be dressed with weak spirit, which Treatment 
hardens the covering membrane and renders it less likely to give way 
and so expose the abdominal contents. If general shrivelling and con- 
traction of the sac do not quickly take place, operative interference is 



Fig. 75. — Exomphalos with bilateral inguinal hemiae in an infant aged 8 weeks 
{Proceedings oj the Royal Society of Medicine, 1937) 


indicated. The sac must be cut away and the contents returned to the 
abdomen, after which the walls are drawn together by sutures. There 
is often very considerable tension, and the parts must be carefully sup- 
ported by strapping applied over the dressing. 

( b ) Infantile Type 

It is generally assumed that in the infantile type spontaneous cure 
occurs or can easily be brought about by pressure. Cure does indeed 
occur often, but usually those responsible are satisfied merely by some 
degree of improvement, doing nothing more for what is regarded as , 
an unimportant blemish. In many cases the sac persists unobtrusively 
until adult life, when unusual stress, commonly associated with child- 
bearing, leads to the development of the typical adult type of umbilical 
hernia. The condition in infants should therefore be regarded not from 
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the point of view of ils comparative harmkwsnvss but from that of its 
potentialities. 

Two malleis a iv mipoitanl in t lie management of the condition in 
infancy: first, all causes of ahnoi nial abdominal distension should he 
discovered and dealt with, and secondly ei \ inn, should he i educed to the 
minimum. 

Pressure over the protuberance is undoubtedly helpful, but it must he 
properly applied and continuous. A small Hat pad made hy wrapping a 
coin in lint does admirably. It must be lirmly fixed over the site of the 
hernia by strapping and kop>< in position foi three to six months. If 
this does not result in obvious cure, or if the condition iccurs, or if 
the child is not seen until 1 or 2 yea is of ape, opeialion should he 
advised. This consists in the removal of the sac with reconstruction 
of the abdominal wall hy careful suture. The incision should bo earned 
along the side of the umbilical cicatrix and reflected olf the sac so that 

it can he laid hack into 
position at the conclu- 
sion of the operation. 
Removal of the cicatrix 
should be avoided, for it 
may make the child sen- 
sitive about its appear- 
ance and subject it to the 
ridicule of its school com- 
panions. 

(c) In the Adult 
The umbilical hernia 
of adults, which usually 
appears about (he age of thirty-live, is prone to increase in si/e steadily 
and may become enormous (sec big. 76), containing in some cases a 
large part of the abdominal contents. U may occur in all kinds of persons 
but is commonest in obese women who have borne several children. 

In such patients a hernia as large as a closed fist may be hidden in 
the subcutaneous fat with only a very slight external protuberance. 
The examination must therefore always be conducted not only in the 
recumbent but also in the erect posture, in which the condition is always 
most obvious. As a rule fully developed herniae cannot be completely 
reduced. 

The main complaint is usually of the inconvenience of the size and 
often of the weight of the protuberance. There may also be dragging 
pain, often referred to the back or to the neck and shoulders, and attacks 
of colic usually described as ‘windy spasms’. These spasms are caused 
by some obstruction, though not necessarily actual strangulation. The 
surface of a very large hernia is irregular as a result of the loculation, 
and the skin is apt to be thin and ulcerated in places. The deep sulcus 
below the hernia is invariably infected and offensive. 





Fig. 76.* -Large umbilical hernia 
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The great risk is strangulation. When this occurs operative inter- Strangulation 
ference is imperative, and the mortality, even in the more favourable 
cases, may reach 30 or 40 per cent; whereas with proper precautions 
the operation for radical cure has a mortality of about 2 per cent. Tn 
one series under my care there was one death in 103 cases of the radical 
cure in contrast with thirteen deaths in Ihirty-si k cases operated upon 
for strangulation. Operation should therefore always be recommended 
during a quiescent period w'hen time and care can be expended in 
preparation. 

Most of the patients, being obese and heavy, are perforce indolent 
and in consequence often suffer from respiratory difficulty, chronic 
cough, and glycosuria. Their condition can often be greatly improved Piepuratum 
by regulation of diet, exercise, attention to the bowels, and measures ^ or °P enitlon 
directed to the respiratory and cardiovascular systems. For some time 
before the operation the patients should be put to bed, not only to 
help to diminish the size and tension of the hernia but in order that 
they may get used to a position which they might otherwise find 
intolerably irksome. During this time they should be made accustomed 
to the passage of the stomach tube, which may be required in the after- 
treatment. 

The operation may be carried out under spinal or often under local Opeiation 
anaesthesia, or under either of these in combination with a minimal Anaesthesia 
quantity of inhalation anaesthesia. 

The principles of the operation are those already laid down, special 
attention being paid to the matters discussed on page 486. After the 
contents of the sac have been dealt with and the sac has been removed, 
an attempt must be made to repair the defect in the abdominal wall. 

Fortunately even in the largest herniae the opening in the parietes is 
seldom larger than will admit three fingers. When the abdomen is Closure of 
neither very full nor tense, this aperture may often be successfully aperture 
closed by overlapping its margins in a transverse direction (the Mayo 
method). Sometimes the defect can be more readily closed in the 
vertical direction, the structures being drawn together edge to edge as 
in the repair of a laparotomy; or they may be inverted to the extent of 
half an inch or more on each side, approximation being secured by 
mattress sutures. Sometimes none of these methods can be employed 
without great tension, or it may even be impossible to get the edges into 
apposition by any method. The sutures of thick No. 5 chromic catgut 
may then be supported by fascial strands, or the aperture may be 
‘darned’ by a series of such strands after one of the methods of Gallie 
(see p. 481). 

Whatever method is used, the after-care is most important (see also After-care 
p. 489). If the wound heals satisfactorily, a rest in bed for about three 
weeks should be sufficient, but the patient should have the support of 
a flat strong elastic webbing bandage without any pad. This should be 
worn for about six months. 

Naturally the prognosis as to freedom from recurrence is not nearly 
e.m. voi .vi - K 
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so good as in the other forms of heima. Probably ,\S to M) pci cent of 
the very laige herniae recur to some extent, but exon so the operation 
usually gives groat relief, and any lecmronce can ho supported and 
controlled by some form of elastic bolt. 

When opeiation is not consideied advisable 01 is i closed, the question 
of some form of external suppoit must arise. When the hernia is not 
reducible, belts are of little avail, but a bioad Hat elastic band will 
exercise a general support mu! help somewhat to guard against increase 
in size. The enormous herniae cannot be contiollcd in this way; they 
may be supported or eanied in a stiong bag, which must be not only 
fixed by a band around the body but also supported by broad straps 
passing over the shoulders like braces. In the early completely reducible 
eases in patients who ate not very fat a well titling, belt with a circular 
Hat pail may keep the hernia reduced and add materially to personal 
comfort. 

(7) — Incisional, Post -Operative, or Scar Hernia 

(a) Clinical Aspects of all ’types 

680. | This hernia may occur after any form of incision through the 
ahdominal wall, whether the peritoneal cavity lias been opened or not. 
It may also follow accidental wounds, especially those that are lacerated 
or irregular. Among the factors in its production are imperfect apposition 
or retraction of the edges of incisions or wounds; infection, especially 
if followed by suppuration; healing by granulation; bursting open of 
wounds; the loo early removal of sutures; closure by single-layer suture; 
cough; and post-operative distension. 

The sac is seldom well localized and defined but takes the form of a 
diffuse bulging, extending along the whole line of incision and usually 
beyond the area at which the external swelling is obvious. Outlying 
loculi cither above or below the maximum part of the bulging are also 
common. There are usually extensive and diffuse adhesions, with the 
result that the contents are matted together and uniformly adherent to 
the sac. Large areas of bowel wall are commonly involved, making 
it difficult to find any non-adherent area at which the sac may be opened. 
The edges of the defect in the pa rides are apt to be widely separated 
by even as much as a hand’s breadth, so that the sac is covered merely 
by stretched skin and attenuated scar tissue. 

The symptoms are identical with those of umbilical hernia (see p. 496). 
Prevention 

Preventive measures include the careful placing of abdominal incisions, 
the avoidance of injury to nerves, and careful closure of the peritoneum 
by continuous suture to ensure that no portion of the omentum will 
escape between the edges and become imprisoned in the depth of the 
wound. Such pieces of omentum are prone to increase in size and drag 
on the peritoneum, thus forming a pocket which may develop into a 
hernial sac. In addition to layer suture a series of through and through 
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silkworm sutures which embrace all the iavers except the peritoneum 
should generally be introduced. The whole wound should also be care- 
fully supported during the immediate post-operatise period. For this 
purpose large strips of wide elastic sticking-plaster should be used over 
the dressing, and a many-tailed bandage should be worn during the first 
forty-eight hours. At a later stage an elastic bandage is useful, especially 
when there is cough. Measures must also be taken to prevent and to 
relieve distension (see p. 502). 

Treatment 

In the management of these cases much of what has been said of 
umbilical hernia and of the very large herniae applies. Most cases 
demand operation. 

In all cases it is essential to use adequate incisions exposing the whole Operation 
of the old scar and excising stretched and cicatricial tissue. The margins 
of the defect are best defined before the sac is dealt with. If the latter 
turns out to be localized and is of reasonable size, it ma> be treated 
in the same way as umbilical hernia (see p. 497). On the other hand, if 
it is diffuse it may be a very serious matter to open it and attempt to 
separate all the adhesions. If obstructive attacks have been prominent 
this task is necessary, whatever its magnitude. In other circumstances 
the sac may be isolated from the edges of the defect in the abdominal 
wall and inverted as a whole without being opened, the margins of the 
defect being closed over the inverted area. The ideal is to repair the 
abdominal wall in layers as in a primary laparotomy; but before this 
can be attempted the scar tissue must be freely cut away until the normal 
structures are exposed. When the margins are very widely separated 
it is better not to attempt to define the separate layers but to unite the 
strong conjoined structure which forms the margin of the aperture. 

The methods of closure are those described in the section on umbilical Closure of 
hernia (see p. 497). Whenever possible, the procedure of overlapping wound 
the anterior sheath of the rectus muscle or the external oblique muscle 
should be carried out. 

( b ) Special Types 

Although most of what has been said applies to all forms of incisional 
hernia, some further points about herniae in special areas should be 
mentioned. 

Herniae after operations for appendicitis, caecostomy, or incisions over the 
sigmoid colon 

These may be either localized at one part of the wound or generalized 
over the whole area. Even in the presence of a localized swelling the 
remainder of the scar is apt to be imperfect, and the whole area should 
therefore be exposed and examined. The external oblique muscle is 
usually widely retracted, and the deeper muscles, although not so 
extensively retracted, are usually much scarred. 

After proper exposure beyond the confines of the original incision Treatment 
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1 he sac may he dealt with. If the appendix has not previously boon 
removed or there is doubt about this matter, it must be found and 
ablated. In these eases it is usually possible to yet the deep muscles 
together without tension and to suppoit them bv overlapping the 
external oblique muscle. 

/Icniiae following oblique or transverse muscle cutting incisions for gall- 
stones or for e\posure of the kidney 
These are very diflicult to deal with because although the edg.es of the 
retracted muscles can he icadih exposed, they cannot be united without 
great tension, and the sutures are very prone to cut through. In these 
circumstances the use of ( in I lie's method becomes imperative (see p.dS 1 ). 
In the immediate after care the patient should be nursed in the posi- 
tion which provides the maximal amount of relaxation to the involved 
area. 

Suprapubic hernia 

Suprapubic hernia may follow drainage of the pelvis by this route or 
operations on the bladder. These herniae are often very difficult to 
support by any form of apparatus, and operative treatment is often 
desirable. The sac can usually be well defined and often inverted without 
being opened. Great care must be taken not to injure the bladder, which 
is often drawn into the sac. It may be dillicult or impossible to get the 
edges of the parietal defect together. The use of fascial sutures provides 
one solution; another is to transplant the recti muscles. The lower two 
or three inches of these muscles must be separated from their sheaths 
and then completely divided about an inch above their insertions into 
the pubes. The muscles are then crossed over the defect, each being 
sutured to its fellow. 'The anterior sheath is then carefully and in- 
dependently repaired. This comparatively new method is said to have 
yielded good results (Nuttall). 

Sacral hernia 

Sacral hernia occasionally follows excision of the rectum when there 
has been free removal of bone. Beyond the alarm occasioned by the 
presence of the unexpected protrusion and a mild sense of weakness it 
docs not cause troublesome symptoms. 

It is not amenable to surgical intervention, but some support may be 
provided by a pelvic belt with a pad over the hernia kept in position 
by means of a perineal strap. 


6.-THE PROBLEM OV VERY LARGE HERNIAE 

681.] As a rule these arc either inguinal (see Fig. 77) or umbilical; 
fortunately, large incisional herniae are not common. In any case their 
management maypresent great diificul ties. The patients usually complain 
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of the size, weight, and appearance of the encumbrance rather than of 
any pain. They often suffer from severe constipation and are liable to 
attacks of obstruction or sometimes of strangulation. In the absence Indications 
of any complicating factor it is often very difficult to decide whether f^atfoTs 
or not to advise operation, and account must be taken of the patient’s for operation 
general health as well as of the local condition. 

Cough for which a cause cannot be assigned and which cannot be Cough 
controlled by suitable remedies is undoubtedly a contra-indication to 
operation, except when the latter is a life-saving measure. Patients 
with large herniae are often obese and not uncommonly suffer from 
glycosuria. If this can readily be controlled, either by dietetic measures Glycosuria 
or by these together with the proper use of insulin, it need not be an 
absolute obstacle to surgi- 
cal interference, although 
it heightens the risk. The 
state of the cardiovascular 
system also has a definite 
bearing on the matter. 

Among the local condi- 
tions, the size of the 
hernia must be considered 
in relation to the build 
and the capacity of the 
abdomen. Tf with a large 
hernia the abdomen is 
already distended and 
tense, it is often mechanic- 
ally impossible to add the 
contents of the hernia to 
those of the abdomen 
without seriously embar- 
rassing diaphragmatic 

movements and causing great distress to the patient. If, on the other 
hand, the abdomen is lax and gives the impression of emptiness, then 
the addition of the hernial contents will probably not unduly tax its 
capacity. If there is any doubt an attempt should be made to reduce 
the hernia in order to observe the condition of the patient when this 
has been brought about. Often such reduction cannot be accom- 
plished by manipulation, but, if the patient is put to bed and kept 
on the back with the pelvis and legs higher than the head, the contents 
of the hernia will in many cases slide or be dragged into the ab- 
dominal cavity by the aid of gravity. If, when this occurs, the patient 
is reasonably comfortable, it may be assumed that the hernia can be 
repaired with advantage. Even in cases with complications, such as 
obstruction or strangulation, these considerations bear on the manage- 
ment of the case. If, for instance, it seems impossible for the abdomen 
to contain the hernia, then the surgeon must be content to open the sac, 



Fig. 77. — Large left inguinal hernia with hydrocele 
on right side 
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deal with l lie obstruction or (lie sliangulnting agent, and meiely icpair 
l I k* sac without attempting either to i educe the contents into the 
abdomen or to carry out radical cure. 

If an operation is contemplated on one of these enormous herniao, 
some little time should he spent in proposition. Supeilluous fat can 
often he reduced by suitable diet assisted by purgation. At the same time 
treatment may be directed to the cardiovascular and pulmonary systems. 
The patients often find it very trying to lie in bed in some one fixed 
position and should therefore be accustomed to the ordeal by a period 
in bed before the operation. During this tunc it is wise to get them 
accustomed to the use of the stomach tube, for this is often icquired 
in the after-treatment. 

Inhalation anaesthesia should be avoided and spinal or local infiltra- 
tion used whenever possible. Arrangements for general anaesthesia 
should be in readiness, however, because the patients are often of a 
build in which difficulties occur in producing spinal anaesthesia and 
the hernia may be too largo for satisfactory local anaesthesia. 

In planning the incisions it is important to be guided by the appropriate 
anatomical landmaiks, which often are obscured by the si/e of the parts 
and the wide separation of the structures concerned. 

'fhe essentials for the radical cure are the same as in all herniao and 
include thorough isolation and removal of the sac together with ap- 
proximation of the margins of the opening, f or the latter the methods 
adopted may be those mentioned on page 497; or, if the margins cannot 
be made to meet, the opening may be partially closed and the remainder 
covered by a lattice work of fascial strips. The use of silver filigree has 
many disadvantages and is now very rare. 

Distension must be avoided by every means e.g. the regulation of 
diet, the passage of the stomach tube, the use of the rectal lube, and 
stimulation of intestinal action by pituitary (posterior lobe) extract, 
small doses of strychnine at frequent intervals, and small divided doses 
of calomel. Accumulation of bronchial secretion should be avoided by 
encouraging the patient to cough, the area of operation being manually 
supported meanwhile. As in all cases of abdominal operation in stout 
people the bladder must be watched. Such patients often pass urine 
unaided, but they do not always empty the bladder, and the gradual 
accumulation of residual urine may have serious results. Any doubt 
must be settled by use of the catheter. 


7.— HERNIA OF THU BLADDER 

682.] There are very few cases in which the bladder is the sole content 
of a hernial sac, and it would be more proper to speak of the relation 
of the bladder to hernia than of hernia of that viscus. Some part of the 
fundus of the bladder may be free in a hernial sac, or it may be partially 
free in the sac and partially extra peritoneal, or it may be entirely extra- 
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peritoneal. These conditions are conveniently described as inlra- 
peritoneal, paraperitoneal (see Fig. 78), and extraperitoneal. 

The association of the bladder with a hernial sac is most common in 
direct inguinal hernia; it occurs less often in the indirect \ariety, and least 
of all in femoral hernia. It is far more usual in adults than in children. 
As a rule the condition is not suspected before operation, and the bladder 
is accidentally discovered when the neck of the sac is being isolated, 
coming into view on its inner side. It is identified by the surrounding fat, 
the large veins, and the characteristic muscular fibres. When it is recog- 
nized, the separation must not be pursued further, because the bladder 
wail is easily torn, often with fatal results. Should a tear occur or should 
the bladder wall be so 
thinned that it appears 
likely to give way, the in- 
volved area should be 
turned in by a couple of 
superimposed purse-string 
sutures. It is wise to place 
a very small strand of 
rubber tissue or a tiny tube 
in contact with the invagin- 
ated area to act as a drain 
in case of leakage. The 
operation for the radical 
cure is then proceeded with 
as usual. 

Occasionally a portion of 
the bladder has been in- 
cluded in the ligature of the 
sac and a secondary leak 
has followed, sometimes 
with fatal consequences. On other occasions the ligature used for the 
sac has perforated the bladder, and haematuria has resulted. Some- 
times such a ligature has found its way into the bladder and has formed 
the nucleus of a calculus. 

When part of the bladder is the sole content of the sac, the patient may 
complain of urinary symptoms such as dysuria and frequency; there 
may be urination in stages, the patient perhaps discovering that pressure 
on the hernia enables the act to be completed. If in the inguinal canal 
there is a swelling which always goes down after urination, or if to 
get complete relief from this act the patient has to manipulate such 
a swelling, the diagnosis of hernia of the bladder is irresistible. In 
these circumstances some part of the fundus of the bladder or a 
diverticulum probably forms the sole content of the sac. (See also 
Vol. II, p. 400.) 

Strangulated hernia of the bladder has been described. 



Fig. 78. — Drawing reconstructed from sketch 
made at operation. Well marked paraperi- 
toneal hernia of bladder adherent to peritoneal 
sac. Dilated veins and fat lobules seen on sur- 
face of bladder. ( British Journal of Urology, 
1930) 
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. \ppcndtx in hernial sac 

The vermiform appendix ma\ be fomul in inguinal aiul femoral 
herniac on either side of the bodv, or in the sac of an umbilical hernia. 


Indications 

for 

appcmlic- 

ectomv 


Appendicitis 
in hernial sac 


It may lie the sole occupant of the inguinal and femoral hernia or he 
accompanied by the caecum; or it may share the sac with small intestine 
or with omentum. In other cases it may lie just at the mouth of a hernial 
sac, into which the products of any inflammation would thus naturally 
find their way. 

'1’he relations of the vermiform appendix to hernia may he expressed 
as follows: (i) it may be free m the sae without sums of disease; (ii) it 
may he strangulated alone or with other viseeia; or (in) it may he 
inllamed, perforated, or the cause of an abscess in the sac. Another 
possibility is that the products of a noighboui ing appendicitis may find 
their way into a prefoimed sac. 

When in a hernial sae with other sli uclmes, the appendix need not he 
removed unless the conditions are such that this step will not materially 
add to the risk, of the operation. When strangulated in inguinal or 
femoral hernia it should be removed; in such cases the base of the organ 
must he fully exposed so that it can be safely excised and its slump 
buried. As a rule the caecum can be drawn into the sac after relief from 
the strangulating agent, hut, if it cannot be safely exposed, it is better to 
deal with the appendix through an independent incision over the iliac 
fossa (i.e. as an addition to the hernial exposure). 

True appendicitis without strangulation is rare in a hernial sae and is 
one of the causes of "inllamed hernia’. The disclosure usually comes as a 
surprise when the surgeon has to deal with what appears to be an anom- 
alous type of strangulation. In these circumstances part of the base of the 
appendix is also in the sae and thus rentiers removal of the inllamed 
organ comparatively simple. Sometimes this may be safely followed by 
removal of the sac, but, if the inflammation is extensive or the general 
condition of the patient bad, it is much better simply It) pack the sae 
with gauze so as to shut it off from the peritoneum and to act as a 
drain, leaving the hernia to be dealt with subsequently. Sometimes the 
Inflammatory process leads to safe obliteration of the sae. 

In other cases the appendix is in an abscess in the sac; in such cases 
the abscess should be merely opened and drained, the appendix and the 
sac being left for removal as an interval operation. 

More rarely still, suppuration in a hernial sae may he an extension 
from an appendicitis in the iliac fossa. In these circumstances it is 
wiser merely to drain the abscess and to deal with the causal condition 
in the ordinary manner (see AiM’KNoicms, Vol. I, p. 736). 


Inguinal hernia following operations for appendicitis 
This is not uncommon and has occurred after every type of incision 
employed for removal of the appendix, though more commonly after 
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the oblique incision. The usual history is the development of an oblique 
inguinal hernia usually within twelve months after the appendix opera- ' ’ 
tion. The hernia occurs just as often when the appendix wound has 
healed satisfactorily as otherwise, and in the absence of any incisional 
hernia. 

There are three suggested explanations; (i) that the condition follows Explanations 
some damage to the nervous supply of the muscles of the hernial region, °f conciition 
which undergo local atrophy; (ii) that the rigidity of the abdominal 
wall about the abdominal scar throws some extra strain on the 
inguinal region; and (iii) that this strain is more likely to cause hernia 
if there happens to be a pre-existing sac. 

The treatment does not present any unusual problems. If the muscles Treatment 
guarding the canal are atrophied it is desirable to use fascial sutures for 
their repair. 


9.— OTHER FORMS OF ABDOMINAL HERNIA 

Epigastric hernia 

684.] This hernia, known also as hernia of the Iinea alba and fatty hernia Incidence 
of the iinea alba, is not uncommon, and is more usual in males and in 
spare subjects, it may be merely a protrusion of a small mass of extra- 
peritoneal fat — the fatty hernia of the Iinea alba — or there may be a 
definite sac communicating with the peritoneal cavity. Probably the 
sac results from the traction exerted by the steady growth of masses 
of fat which find their way through the mid-line. As a rule it is empty, 
but it may contain omentum, either great or lesser. Only very rarely 
does it harbour any portion of the viscera, and when that occurs it is 
usually a knuckle of the stomach. The commonest site is about midway 
between the ensiform and the umbilicus. The protuberance is quite 
small, like the end of a digit, but it may be flattened and perhaps 
inches in diameter. There is usually no gurgle and no impulse on 
coughing. 

Patients may have accidentally discovered the lump, or may have Symptoms 
experienced some local dragging, dyspeptic symptoms, or functional 
disturbance. Very rarely the contents of such a hernia may become 
strangulated. It is essential to be sure that the symptoms are really due 
to the hernia, for symptoms caused by malignant disease of the stomach, 
duodenal ulcer, or other conditions are sometimes attributed to these 
small external swellings. When the diagnosis is still in doubt, the condi- 
tion may be treated by a firm pad of lint kept in position by a few 
strips of plaster. If investigation does not disclose some underlying 
condition and the symptoms are not relieved by the pressure, an opera- 
tion should be carried out. 

A vertical incision should be made over the lump, which must be Operation 
isolated from the surrounding tissues. The Iinea alba will probably 
have to be incised above and below the neck. The sac can then be opened 
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and, after (ho contents ha\ c been dealt with, may he ail away, The 
abdominal wall is closed as m laparotomy. 

Her nut through the linen semilunaris 

'I his hernia, also known as lateral or Spiegel's hernia, is much rarer 
than the epigastric \aiielv hut is similar in most respects. 

Obturator hernia 

Unless it happens to cause strangulation t his hernia is very rarely 
discovered. It is six times commoner in women than in men, and usually 
occurs in the aged who hu\e recently lost flesh and ha\e wide pelves. 
The sac leaves the pelvis with the obturator vessels and burrows 
between the peelineus and the adductor muscles on the inner aspect 
of the thigh. It is \erv exceptional to find an external swelling. The one 
characteristic sign is known as the 1 lowship-Rombcrg syndrome pain 
referred down the inner side of the thigh to the knee and made worse 
by abdominal distension and coughing but not by movement of the 
hip-joint. Sometimes a swelling has been lelt on vaginal examination. 
Strangulation has been present in half the leeorded cases. 

It is only very raiely that this form of hernia can he diagnosed with 
any assurance, but it should be suspected as a cause of intestinal 
obstruction in thin old women, especially if they have complained of 
pain down the inner side of the thigh. As a rule the hernia is only 
discovered on exploring the abdomen for acute intestinal obstruction. 
In many cases only a very small knuckle of intestine is involved, and 
a partial enlerocele (Richter’s hernia, see p. 507) is usually found. 

The intestine may readily be withdrawn into the abdomen, or it may 
first be necessary to incise the neck of the sac. When the intestine has 
been dealt with, it may be possible to pull the sac out of its bed towards 
the abdomen, i.e. to invert it into the abdominal cavity, after which 
a ligature may he applied to its neck, the redundant part being cut 
away. 

If this cannot he done, it is nearly always possible to run a purse- 
string suture around the mouth of the sac or to draw the margins of 
the neck together, thus causing obliteration and guarding against 
recurrence. The mortality is very high owing to the late stage at which 
the diagnosis is usually made. In the very few instances in which the hernia 
is diagnosed before the occurrence of strangulation its repair demands 
an approach from within the abdominal cavity rather than from the 
obturator region of t he thigh. 

Lumbar hernia 

Lumbar hernia usually follows some type of incision for exposure of 
the kidney; but it may arise spontaneously and present through the 
lumbar triangle (of Petit). It has occurred in children. As a rule there 
are few if any symptoms, and all the treatment required is support by 
a belt with a flat pad. If such an apparatus is not efficient, the hernia 
may be operated upon. As in all herniae, the sac must be removed and 
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the opening through the abdominal wail dosed. In some cases the defect 
must be repaired with fascial sutures used like a lattice work. Strangula- 
tion has occurred. 

Sciatic hernia 

This is so rare that it is of little practical importance. 

Perineal hernia 

Perineal hernia occurs through the pelvic iloor and is also extremely 
rare. Lipomas or fibromas originating in the ischiorectal fossa may 
simulate hernia, for occasionally they present in the perineum and can 
be pushed back towards the fossa. 

Lit t re's hernia 

Littre’s hernia is the term applied to a hernia in which Meckel's 
diverticulum is the sole occupant of the sac. It is very rare. When strangu- 
lation occurs the symptoms are anomalous, for obstruction is not 
necessarily present. 

Richter s hernia 

In this form part only of the circumference of the bowel is found in 
the sac, hence the synonym ‘partial enterocelek It usually comes under Partial 
notice in cases of strangulation. As in the variety previously mentioned enterocele 
the symptoms may be anomalous. 


III.— DIAPHRAGMATIC HERNIA 

685.] This variety of hernia, though not common, is less rare than is 
generally recognized. It consists of a protrusion of some abdominal 
viscus or viscera, in part or as a whole, and with or without a peritoneal 
sac, into the chest cavity. The cases can be conveniently classified as: 

(i) traumatic; and (ii) non-traumatic, either congenital or acquired. 

Cases of the traumatic type result from severe crushes of the chest or Traumatic 
from such injuries as stabs or gun-shot wounds. The defect is generally 
in the dome of the diaphragm. 

The non-traumatic type can best be understood by reference to Noth 
embryological factors. In the early development of the foetus the pleural naumatlc 
and peritoneal cavities form one cavity, but during the third month 
of intra-uterine life the development of the diaphragm is completed by 
the muscularization of the septum transversum. This takes place in 
five portions of the septum; the muscular fibres grow through the mem- 
branous structures reaching the dorsal margins last of all. Want of 
complete development of any one portion, or failure of fusion between 
the various portions which go to complete the whole structure, may 
result in a defect through which the hernia occurs. The presence of the 
great bulk of the liver on the right side explains why the hernia is so 
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m uc!i more common on the left. PiohahK man\ examples occur in (he 
newly hoi n in association with other defects not compatible with life, 
so that these infants do not survive the immediate post natal period. 
'Those that survive may go ihioug.h life without tiouhle, or they may 
show symptoms in childhood 01 adult life, A lew cast's are discovered 
during the course of examination when some other abnormal condition 
is suspected. 

The usual sites of these congenital defects in older of frequency are: 
(0 the oosto-verlebral region peisistence of the left pleuro-peritoneal 
hiatus; (ii) the oesophageal region when (*/) the hiatus is not developed 
and is replaced by a large defect the hernia (ransversa diaphrag- 
malica, or (/») the hiatus is present but abnormally patent allowing, the 
formation of a para-oesophageal or hiatus hernia; (in) the posterior 
part of the left dome; and (iv) the letrosternal icgion. 

'The size of the apeiture vaiies gi rally. In some congenital cases almost 
the whole muscle seems to he absent, the two cavities of the pleura and 
peritoneum apparently communicating freely with one another. More 
usually the orifice is not larger than will admit three lingers. 'The 
margins of the orifice may he rounded and muscular or sharp and 
fibrous. In most congenital cases there is a dciinitc peritoneal sue, but 
this may be entirely absent, as it usually is in the traumatic varieties. 

The contents of the sac vary; as a rule they consist of sonic portion 
of the stomach and colon, and sometimes also of coils of the small 
intestine. 'The spleen may accompany the stomach. T he contents may 
be quite free, or may he adherent diffusely or only at the margins. In 
the absence of a sac the viscera may be adherent to the lung, and to the 
pericardium (see lug. 79). The thoracic visceia arc always displaced to 
some extent and, when the hernia is very large, the lung may he pushed 
to the apex of the pleural cavity and the pericardium thrust towards 
the opposite side. 

The condition may exist throughout life without producing any 
symptoms, or there may be symptoms for a series of months or years, 
or no indication of anything amiss until strangulation occurs. When 
chronic symptoms have persisted for years, a sudden exaggeration may 
herald the onset of strangulation. In some cases the cause of otherwise 
unexplained intestinal obstruction may be a strangulated diaphragmatic 
hernia. 'The symptoms have often suggested gall-stones, which in many 
cases have complicated this form of hernia. Occasionally the gall-stones 
have been safely dealt with, but a continuance of symptoms has prompted 
a further and more detailed examination which has revealed the true 
cause. 

The more usual symptoms have been referred to the stomach ■ indiges- 
tion, and pain associated with a sense of extreme distension aggravated 
by food and relieved by eructations or vomiting. Patients often say 
that they arc afraid to cat. 

Gastric lesions, especially ulcer or hour-glass contraction, are often 
present; shoulder-tip pain may be a feature. In some cases oeso- 
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phageal obstruction may closely simulate cardiospasm. Pain is some- 
times so agonizing as to simulate true angina pectoris. Displacement 
of the heart causes tachycardia. When the colon is in the sac, there 
may be symptoms of chronic obstruction suggesting carcinoma of the 
colon. 

In the large herniae ordinary examination may disclose signs suggesting Physical 
that there is a hollow viscus in the chest, and these signs may be associ- 
ated with retraction and a strange emptiness of the abdomen. In 
most cases diagnosis has only been made by careful X-ray investigation, 



Fro 79. — Diaphragmatic hernia of stomach. ( a ) Oesophagus enters stomach in the 
abdomen, the stomach at once enters the thorax. A narrow line of barium indicates 
its exit from the thorax, the pyloric portion of the stomach being in the abdomen. 

(6) This drawing is an exact reconstruction of another film, with the adhesions 
drawn in, and explains (a). It shows adhesions between stomach and compressed 
lung. (British Journal of Surgery, 1935) 

which in order to be as efficient as possible should include films made 
not only from front to back but from side to side, and if necessary 
with the patient in a moderate degree of the Trendelenburg posture. 

Both opaque meals and opaque enemas may be necessary, and they 
may have to be used simultaneously. The screen examination will 
probably furnish more information than plain films. It may help to 
elucidate some cases if an opaque oesophageal bougie is passed during 
the examination. In no class of case is repeated examination more 
necessary and close co-operation between clinical and X-ray experts 
likely to be more fruitful. 

In some cases with few or very slight symptoms it may be wise to leave Management 
well alone and to withhold interference. The knowledge of the presence 
of the condition may be most valuable if symptoms arise, especially if 
there is any question of acute obstruction. Tn the presence of definite 
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syniploms it is advisable to inleifoiv dining the quiescent period and 
not U> risk the onset of an emci jyiu v. 

The question of the approach laigelv depeiuls on the l\pe and situation 
of the hernia and whether the contents me known to he reducible. In 
practice this usually means (hat (he approach should lirst he made 
from the abdomen so that the under surface of the diaphragm may 
he carefully examined. A mid line epip.aj.tric inci.don is most useful, 
although some surgeons prefer an incision parallel to and just below the 
left costal margin. 'I he revcisrd Ticiulclcnhuig posture is useful at this 
stage and further exposure may he obtained In separating, the left lobe 
of the liver from ils diaphragmatic attachment and drawing, il towards 
the right side. If the aperture can he rcadilv exposed the contents may 
easily he withdrawn into the abdomen. In some eases, however, this 
may he very dillieult, partly owing, to negative piessme or suction, 
which may he overcome by introducing, a lube into the hernial sac by 
the side of the contents or by puncturing the pleura. Once the contents 
have been withdrawn an attempt must he made to close the aperture. 
The margins may he drawn together with stout catgut and the closure 
can often he rcinlbiccd hy applying, the mobilized left lobe of the liver 
to the sutured area. If the margins of the apeitme cannot be drawn 
together, il may he entirely occluded by applying t lie liver to ils under 
surface, or the space may have to he laced over with fascial strands. If 
theeonlents cannot he readily withdrawn through theahdominal incision, 
the chest must he freely opened and the sac exposed from above, so 
that adhesions may he dealt with under the guidance of the eye. It is 
often much less dillieult to close the orifice from the chest surface of the 
diaphragm than from below. 

In strangulation the patients are often so ill that the least possible 
interference must suffice, and if the condition can he relieved hy opening 
the abdomen and withdrawing the intestine from the hernia the 
question of radical cure may have to be left until another time. There 
is, however, a great risk of recurrence, and this further interference 
should not be too long delayed. 

Sometimes the stomach is so much distended, and has been so long 
in the chest cavity, that there does not seem room for it in the abdomen. 
In these circumstances Dunhill has found it advantageous to perform 
a temporary gastrostomy. There is a considerable risk of collapse of 
the lung after these operations, and Harrington of the Mayo Clinic 
strongly advises that the patients should be nursed in an oxygen tent. 

Finally it must be realized that surgical intervention is always serious 
and that there are many possibilities of disaster, liven in the presence 
of symptoms a conservative policy deserves serious consideration. The 
milder troubles may often be relieved by the treatment of associated 
lesions and perhaps by the occasional passage of the stomach tube. 
Phrenicolomy, by relieving diaphragmatic spasm, has given great relief 
and is a useful preliminary if surgical intervention is required. 

If small intestine can be demonstrated in the hernia, operation is the 
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wisest course, for strangulation is very liable to occur and to prove 
fatal. 

The final results of these operations should be judged more by the 
relief which the patients obtain than by the subsequent X-ray appear- 
ances. 

For short oesophagus with thoracic stomach see Oesophagus Diseases. 
Diaphragmatic hernia is also discussed under the title Diaphragm 
Diseases, Vol. Ill, p. 677. 


IV.— HERNIA CEREBRI 

686.] Congenital hernia cerebri is described under the title Foetus 
Diseases, Vol. V, p. 370. The acquired condition may be classified in 
two groups as follows: (i) the protrusion of some portion of the exposed 
brain through a wound or incision which has become mildly infected; 
this is the ‘fungus cerebri’; (ii) a localized bulging of the brain beyond 
the confines of the skull but covered by the intact scalp. This condition 
is common after operations for the exploration of intracranial tumours 
which cannot be removed or after trephining for the relief of intra- 
cranial tension. 

The fungus cerebri is the result of some degree of infection of the Fungus 
brain which causes swelling and oedema of its substance. If this infection cerebn 
subsides and disappears, the brain gradually recedes, the area eventually 
healing over. This process of repair usually occupies several months. 

If on the other hand the sepsis extends further into the brain, or there 
is some deeply situated abscess or tumour, the herniation may increase 
to an alarming degree, and the patients usually succumb to spreading 
encephalitis or to an acute infection of the meninges. When there is 
no question of further surgical interference in order to find a causal 
lesion, the exposed brain should be kept covered with a spirit dressing 
or with gauze soaked in a 1 per cent watery solution of formalin. 

Lumbar or even ventricular puncture may be useful as a temporary 
measure. Shaving away the protuberant mass or compressing it with 
an elastic bandage have been recommended, but cannot have any 
curative effect while the brain sepsis persists. The patients should be 
given hexamine by the mouth so long as there is any discharge and 
especially if there is any escape of cerebrospinal fluid. 

In the second variety, in which the scalp is intact, operative interference Second type 
must be directed to closing the bony defect, but this cannot be con- 
templated if there is increased intracranial tension. 


V— MISCELLANEOUS HERNIAE 


687.] Hernia of the lung, of muscle, and of the testicle are dealt with 
under the appropriate titles. 
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Reference may also be made to the following titles: 

BELL’S PARALYSIS CEREBROSPINAL FEVER 
CHICKEN-POX 


1.— HERPES ZOSTER 

( Synonyms . — Zona; shingles) 

(1) — Definition 

688.] Herpes zoster is an eruption composed of grouped vesicles 
situated on an erythematous plaque. It occurs in the distribution of a 
cutaneous nerve segment and, with rare exceptions, is unilateral. It 
seldom recurs. 

(2) — Aetiology 

The eruption is due to an acute haemorrhagic inflammatory reaction 
in a posterior-root ganglion, and the distribution of the cutaneous 
lesion depends on the ganglion affected (Head and Campbell). The 
ganglion shows petechial haemorrhages and perivascular mononuclear 
infiltration. There may be inflammation of the primary sensory neurone 
E.M. VOL. VI 513 2L 
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and localized posterior mvclitis of the coul, and the cerebrospinal fluid 
shows a Kmphocytosis. 

Si is uncommon for a patient with herpes /osier lo communicate the 
condition to others, t here is, howcvei, considerable clinical evidence 
that herpes zoster may give rise to chicken-pox, and a common actio- 
logical agent has been postulated for the two diseases. In support of 
this hypothesis it has been noted in seveial instances that inoculation 
of children with the fluid of heipes zoster vesicles has been followed by 
the appearance of a varicelliform eruption. 

Fluid from the early vesicles of herpes zoster is free fiom bacteria, 
and the nature of the. causal \irus is unknown. An attack of herpes 
zoster conveys a lasting immunity, and it is probable that it pioduces 
an immunity lo varicella, and vice \ersa. Crossed fixation has been 
demonstrated with the convalescent serum of heipes zoster and vari- 
cella patients, and an emulsion of the crusts of herpes zoster vesicles 
shows complement fixation with convalescent heipes zoster serum. 
Some cases of herpes zoster appear to he secondary lo intoxications 
(arsenic, bismuth, lead), nerve lesions (tuberculous loci, tumours, 
injury), or infections (syphilis, poliomyelitis). In these conditions the 
lesion primarily affects the posterior-root ganglia and may be caused 
either directly or as a result of the intoxication, infection, or injury 
creating conditions suitable to invasion by the specific virus of herpes 
zoster— indirectly. 'The appearance and course of the eruption in these 
cases are identical with those of the spontaneously occurring form. 
Lewis suggested that the skin lesions could be produced by antidromic 
impulses passing down the sensory fibres from the a Heeled ganglion 
and releasing in the skin substances of a histamine-like nature, which, 
by their action on the skin vessels, might ultimately be the cause of the 
eruption. 

(3) — Morbid Anatomy 

The vesicles of herpes zosler are identical with those of chicken-pox. 
They arc situated in the middle regions and base of the stratum 
mucosum (retc Malpighii) and are formed as a result of cloudy swell- 
ing and degeneration of the prickle cells and intercellular oedema. 
Polymorphonuclear invasion is a relatively late occurrence. The base 
of the vesicle becomes more or less necrotic, and this may be sufficient 
to lead to scarring. 

(4) — Clinical Picture 

The rash appears suddenly and is usually preceded by neuralgic pain 
in the area about to be affected. It begins as one or more erythematous 
patches, which soon become covered with firm deep-seated vesicles 
in close apposition and grouped in a grape-like formation. In severe 
cases the vesicles may be haemorrhagic. The vesicles become purulent 
in a few days and gradually dry up to form crusts. Erosion may take 
place under the crusts, and when these become detached shallow ulcers 
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may be seen. When healing takes place, superficial scarring ma> be left 
to mark the site of the lesion. Scarring, however, is not a constant feature. 

The eruption runs its entire course in two to lour weeks, and during the 
first few days crops of fresh vesicles may appear. The distribution of the 
rash is always linear. 

Sensations of burning and itching are almost always present in the Symptoms 
affected skin, and there may be some degree of hyperaesthesia. Pain may 
be a prominent feature, especially in the elderly, and it may persist for 
weeks or months after the rash has disappeared. Swelling of the regional 
lymphatic glands may accompany the rash, and occasionally con- 
stitutional symptoms and fever are present at the onset. 

Herpes zoster occurs on any part of the body, but most often on the Distribution 
thorax and abdomen, where it may half encircle the trunk but does 0/1 
not cross the middle line. 

A common site is in the distribution of the superior (ophthalmic) Trigeminal 
division of the trigeminal (fifth) nerve (trigeminal herpes); the lesions liet P es 
occupy the forehead and frontal region of the scalp, the upper eyelid, 
and the conjunctiva. Involvement of the conjunctiva is a serious com- 
plication, because ulceration is an almost certain sequel, and the risk 
of grave complications is considerable (see Yol. Ill, p. 430). 

When the geniculate ganglion is affected (geniculate herpes), the erup- Geniculate 
lion may be accompanied by violent ear-ache, hyperaesthesia of the }lcipes 
tongue, transient facial paralysis, deranged hearing, and giddiness (see 
Vertigo). In some cases vesicles appear in the fauces. 

(5) — Treatment 

Locally, dusting the lesions with talc or starch powder and covering Local 
with cotton-wool are all that is required. Antiseptic pastes and wet treatment 
dressings should be avoided, unless the lesions become secondarily 
infected. In ophthalmic herpes zoster cold compresses should be applied Treatment 
to the eye, boric acid irrigation carried out several times daily, and a °S eye 
2 per cent solution of atropine sulphate instilled into the conjunctival 
sac twice daily. 

Aspirin should be given in the early stages to allay the pain, and Dings 
morphine may be required for this purpose in severe cases. Injections of 
pituitary (posterior lobe) extract \ to 1 c.c. are useful in allaying the 
pain and cutting short the course of the eruption and may be given 
once or twice daily for the first few days. 

For persistent after-pain iodides and aspirin may be given, and 
diathermy or radiant heat is helpful. 

2.-HERPES SIMPLEX 

{Synonyms. — Herpes febrilis; fever blister; cold sore) 

(1) — Definition 

689.] Herpes simplex is a localized acute vesicular eruption, the 
vesicles occurring in groups. 
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(2) - Aetiology 

Causal The ciuptinn is causal bv a spevihe lilUM.ihle \iuis which is picscm in 

oiswuism Uk» \csicle lluid and has also luvn louiul in saliva and u-ais. ( 'utaneuus 
inoculation of this llnul in man rcpioduccs the lesions. \ ft or successive 
cutaneous inoculations of one sliain m man a condition td' insuscepti- 
bility develops towards (Ins strain but not towards other stiains. 
Corneal inoculation of a virulent stiain of the vims in lahbits causes 
a loeal icaelion, and an associated encephalitis mav also be produced. 
The virus is capable of passim*, the moie poious betkeleld tillcis and, 
provided that it is contained in a bioth medium, loses little of its 
inleetivity. By filtration through graded collodion membranes, the m/c 
of the vims has been estimated to be between ()•! and (Hty (Idford, 
IVrdrau, and Smith). 

(3) — Morbid Anatomy 

I '(’sides The vesieulalion occurs in the superficial pan of the epidermis and is 
accompanied by necrosis and ballooning of the epidermal cells and 
intercellular oedema. In the superficial part of the dermis there are 
vascular dilatation and polymorphonuclear infiltration. Many of the 
epidermal cells show the acidophil intranuclear granules commonly 
associated with virus infections. 

(4) — Clinical Picture 

Herpes simplex is usually preceded for an hour or two by tingling, 
itching, or burning sensations at the site to be affected. The eruption 
appears first as a red Hush on which the blisters rapidly form in closely 
set groups, the lesions assuming the form of a hunch of grapes, 'They 
occur in groups and may cover a considerable area of skin. In con- 
tradistinction to herpes zoster, herpes simplex may be distributed 
bilaterally. 

The vesicle lluid is at first clear but rapidly becomes purulent and, in 
rare eases, haemorrhagic. The purulent vesicles become converted into 
a crust, which falls in eight to ten days from the onset of the lesion, 
leaving a temporary red Hush marking the site of the lesion. Scarring 
does not occur, unless the lesion has been attended by an unusual 
amount of suppuration. Slight enlargement of the regional lymphatic 
glands may occur in severe cases. 

The commonest site of the eruption is the face, particularly round the 
mouth and adjacent checks and nose. It also occurs on the genital 
regions and less commonly on other parts of the body and on the buccal 
mucosa. Jt rarely attacks two different areas simultaneously. 

On the genital regions and mucous membranes the herpetic vesicles 
rapidly become eroded and covered with a fibrinous membrane, and 
superficial ulceration may occur with slight induration of the base and 
edge of the shallow ulcers. The grouping of the lesions in bunches, 
however, is maintained on these areas and is an aid to diagnosis. 


Eruption 


Crusting 
and scarring 


Sites of 
eruption 
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An attack of herpes simplex confers only a short-lived immunity, and Immunity 
recurrences are almost the rule. In highly susceptible persons these 
may occur as often as twice monthly, and the tendency may persist for 
several years, causing much inconvenience. Recurrences often attack the 
same area of skin on each occasion. 

Although herpes simplex is due to a specific virus, the eruption usually Precipitating 
has a precipitating cause, the commonest being coryza. It often ac- J acwrs 
companies pneumonia, cerebrospinal fever (see Vol. Ill, p. 45, and 
Plate IV, lacing p. 45), and encephalitis and may be present in any of 
the specific fevers. In recurring cases the eruption may be associated 
with sources of repeated mild trauma, peripheral irritation, or reflex 
irritation from some inflammatory focus in the neighbourhood, and in 
some instances emotional states may precipitate an attack. 

(5) — Treatment 

When the premonitory tingling preceding the eruption is felt, the out- Local 
break may sometimes be prevented by the frequent local application a PP llcatlons 
of spirit of nitrous ether. When the lesion has developed, a 3 to 5 per 
cent solution of silver nitrate in spirit of nitrous ether or a 10 per cent 
solution of silver nitrate in water dabbed on the affected area usually 
cuts short the duration of the eruption by a few days but may be un- 
desirable on account of the blackening of the skin. The early application 
of an ointment containing 1 per cent of ammoniated mercury and its 
continued use twice daily are also useful in reducing the length of the 
attack. 

Recurrences may be avoided in some cases by exposing the skin of the Electro - 
affected area to sparks from a high-frequency current, using a flat glass thera P>' 
vacuum electrode, immediately after the eruption has disappeared. Vac- Vaccination 
cination of the subject on the buttock with the clear fluid obtained from 
the vesicles at the onset of the attack is also sometimes successful, as is 
vaccination with ordinary anti-smallpox calf lymph. Although none of 
these methods is certain to succeed, they are worth a trial. 


REFERENCES 

Elford, W. J., Perdrau, J. R., and Smith, W. (1933) J. Path . Bact ., 36, 49. 
Head, H. (1910) Section Herpes Zoster’, A System of Medicine (Allbutt, 
T. C., and Rolleston, H. D.), London, 2nd ed., 7, p. 470. 

— and Campbell, A. W. (1900) Brain , 23, 353. 

Hunt, J. R. (1908) Amer. J. med. Sci., 136, 226. 

— (1937) Arch. Neurol Psychiat., Chicago , 37, 253. 

Hurst, E. W. (1936) Brain , 59, 1. 

Lewis, T. (1927) Blood Vessels of the Human Skin and their Responses , London. 
Stern, E. S. (1937) Brit. J. Derm., 49, 263. 



HETEROPHYES 

See Fluke Infections, Intestinal, Yol. V, p. 


HICCUP 

See Diaphragm Diseases, Vol. Ill, p. 673 


HIDRADENOMA 

See Skin Tumours 


HIDROCYSTOMA 


See Skin Tumours 


HIP DISEASES AND INJURIES 

See Arthritis, Yol. II, p. 101; Dislocations and Fractures, 
Vol. IV, p. 152; and Joints, Diseases and Injuries 


HIRSCHSPRUNG’S DISEASE 


See Megacolon 



HISTOPLASMOSIS 

By N. HAMILTON l'AIRLHY, O.B.l M.I)., D.Sc., I'.R.C.P. 
Physician, Hospital for Tropical Dislasks, London 

I>A(,h 


1. DEFINITION 520 

2. AETIOLOGY 520 

3. MORBID ANATOMY 521 

4. CLINICAL PICTURE - 521 

5. COURSE AND PROGNOSIS 522 

6. DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 522 

7. TREATMENT • - 522 

Reference may also be made to the following title: 


RETICULO-ENDOTHIiLIAL SYSTEM DISEASES 


1. -DEFINITION 

(Synonym.— Cytomycosis) 

690.] Histoplasmosis is a fatal disease due to generalized infection of 
the reticulo-endothelial system with a yeast-like organism, Histoplasma 
capsulation ; clinically it is characterized by splenomegaly, anaemia, 
emaciation, remittent temperature, and perhaps pulmonary and other 
features. 


2.-AETIOLO GY 

Incidence Cases have been recorded from Panama, the United States of America, 
and Java. Negroes, Chinese, and Europeans have been affected, and 
infants and children as well as adults may manifest the disease. Most of 
the recorded cases are in males. The mode of acquiring the disease is 
unknown. 

The causal agent, Histoplasma capsulatum , is closely related to Crypto- 
coccus farciminosus , the cause of epizootic lymphangitis of horses and 
man. 


520 
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His to plasma capsulation , described by Darling (1906), is a yeast-like Histoplasma 
organism, oval or round in shape, with a diameter of 1 to 4p, and ca P sulatlim 
possessing a thick capsule (see Fig. 80). It has been cultured on 
Sabouraud’s medium and blood agar by Do Monbreun and appears 
both as a yeast-like form and as a mycelium; intravenous inoculation 
of the yeast-like cultures 
into monkeys (Macacos 
rhesus) produces a fatal 
infection within two 
weeks. 

3. -MORBID 
ANATOMY 

Necropsy may reveal dis- 
seminated whitish granu- 
lomas in the lungs, 
enlargement of the liver 
with localized or diffuse 
arborescent greyish 
necrotic lesions and 
cirrhosis, considerable 
splenomegaly, enlarge- 
ment of the abdominal, 
thoracic, or even cervical 
lymphatic glands, and 
numerous small ulcers 
involving the small intes- 
tine and colon. The intestinal lesions vary from 0*2 to 2*0 cm. in diameter 
and show hyperplasia, necrosis, ulceration, and haemorrhage at different 
stages (Darling, 1908). Puckered pigmented scars may mark the site of 
former ulcers. Microscopical examination of the tissues reveals enorm- Micro- 
ous quantities of the yeast-like organisms packed within the reticulo- sc °P lcal 
endothelial cells of the lung, liver, spleen, intestine, lymphatic glands, 
and bone marrow. Dodd and Tompkins believed that the part played 
by the large mononuclears in the plugging of blood-vessels, in the 
collapse of the alveoli of the lung, in the massive invasions of the bone 
marrow, and in the destruction of red cells explained many of the 
symptoms of the disease. 

4 “CLINICAL PICTURE 

The onset is gradual, and chronic cough may have been present for Symptoms 
years. Early symptoms include generalized pains, remittent fever, 
anaemia, emaciation, lassitude, and weakness. Anorexia, abdominal 
pain, and vomiting may be present, and diarrhoea with or without blood 
or mucus may be complained of. Pulmonary features with chronic 
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Fkj. 80. — Histoplasma capsulation in macrophage 
from smear of human lymphatic gland, x 2000. 

(From Protozoology , by C. M. Wenyon) 
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cough ami haemoptysis may supervene and the terminal stages be 
characterized by cyanosis and dyspnoea. Oedema, jaundice, liydro- 
Ihorax, and ascites have been recorded. 

Physical examination generally reveals enlargement of the spleen and 
perhaps of the liver as well, and signs of patchy consolidation may be 
found in the lungs. Enlargement of the superficial lymphatic glands is 
not common, but well marked cervical adenopathy simulating Hodgkin’s 
disease (see p. 528) has been recorded. In another case reported by 
Crumrine and Kessel an abdominal mass was palpated, which at 
necropsy was found to be caused by enlarged mesenteric lymphatic 
glands. The spleen in this case was not clinically enlarged. 

Blood examination may show a well marked reduction of red cells 
and haemoglobin, with the appearance of regenerative forms in the 
peripheral blood. In the absence of septic complications the leucocytes 
appear to be decreased in number. 


5.-COURS1' AND PROGNOSIS 

The course of the disease varies from several months to many years, 
but all the recorded cases have terminated fatally. 


6.-DTAGNOS1S AND DIFFIiRISNTI AL DIAGNOSIS 

The condition should be borne in mind in any obscure case of spleno- 
megaly associated with fever. Enteric fever, abdominal or pulmonary 
tuberculosis, 1 iodgkin’s disease, and torulosis and other systemic fungous 
infections, e.g. coccidioidal granuloma (see Vol. II, p. 405), may be 
simulated. The diagnosis may be made by demonstrating the yeast-like 
fungi in the mononuclears in peripheral blood smears, by blood culture, 
or in cultures from material obtained by liver, spleen, or bone marrow 
puncture. 


7.-TRE ATMENT 

In the absence of specific drug therapy treatment appears to be purely 
symptomatic. 
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Reference may also be made to the following titles: 

GLANDULAR FEVER LYMPHATIC GLANDS DISEASES 

LEUKAEMIA RETICULO-ENDOTHELIAL 

SYSTEM DISEASES 


1 .—DEFINITION 

C Synonyms . — Lymphadenoma (Wunderlich, 1866); lymphadenoma malignum; 
malignant lymphoma (Billroth); Hodgkin’s lymphogranuloma (Turn- 
bull); Hodgkin’s granuloma (Ewing); lymphogranuloma malignum; 
lymphomatosis granulomatosa (Fraenkel and Much, 1910); adenie 
(Trousseau, 1865).) 

691.] Lymphadenoma is usually a chronic, rarely an acute, hyperplastic 
change of a special character occurring in lymphoid tissue. Probably 
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due to a vims, it is often accompanied bv lever and may present features 
resembling (hose of malignant growth. So far it has been uniformly 
fatal, although well marked remissions may occur in its course. 

Virchow (1864) called il lymphosarcoma, but this term, being applied 
to another growth of quite different structure, is confusing and is 
no longer used. Cohnheim (1865) described as pseudoleukaemia cases 
showing the histological changes in the lymphatic glands but not the 
blood picture of leukaemia. Lymphadenoma is probably the name in 
most common use in Cheat Britain, but il has the disadvantage that in 
some other countries it is used in much the same sense as lymphoma, 
a non-committal term for a much less serious adenopathy. 


2.—AHTIOI ,OG Y 

Lymphadenoma is widely distributed over the globe and, though 
commoner in childhood and early adult life, may occur at any age. 
It is twice as common in males as in females, is not hereditary, and 
only in extremely rare instances, such as those reported by (iow and 
those collected by Arkin and by Mel Icily and Peterson, has more than 
one ease been reported in the same family. 

In England and Wales during the period 1931 to 1935 the average 
number of fatal cases was 554 per annum (357 males and 197 females); 
in the previous live-year period 1926 to 1930 il was 461 per annum 
(292 males and 169 females). There thus appears to be some increase in 
the mortality of this disease; and this impression is borne out even when 
allowances have been made for the increase and the change in age 
distribution of the population. 

The well known Hodgkin’s disease of domestic animals would appear to 
be distinct from lymphadenoma histologically; in only very fewcases, e.g. 
in a dog (MacMahon) and a rabbit (Medlar and Sasam), has the dia- 
gnosis oflymphadenoma of the human type been confirmed microscopic- 
ally. The human disease has not been communicated with certainty to 
experimental animals. 


3.-PATHO GEN Y 

There has been much discussion whether the condition is inflammatory 
and a granuloma, or a new growth (a view emphasized by van Rooycn, 
1937), or a transition between the two* It is a hyperplasia of the reticulo- 
endothelial system, a fibromyeloid reticulosis, and so involves first and 
chiefly the lymphatic glands, spleen, liver, and bone marrow. At first 
local, it progressively extends and eventually may, when it takes on 
malignant characters (‘Hodgkin sarcoma’), invade other tissues, such 
as muscle and bone. 

In the past it has been argued that it is a special form of tuberculosis 
(Sternberg, 1898; Fraenkel and Much, 1910,1923); but the production 
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of tuberculosis by inoculation of affected glands into animals has 
been reasonably explained as due to a secondary tuberculous infection 
of the glands used in the experiment (Andrewes, 1902). It has also 
been suggested that infection with avian tuberculosis is responsible 
(L’Esperance, 1931), but this has been firmly contested (van Rooyen, 

1933). Other infections have been suggested — e.g. spirochaetes (White 
and Proeschcr, 1908) and a pleomorphic diphtheroid bacillus (Yates and 
Bunting, 1917). These suggestions have not been confirmed. As the 
result of a long-continued investigation M. H. Gordon and his co- 
workers on the Rose Research on Lymphadenoma at St. Bartholomew's Possibly a 
Hospital, London, have 
eliminated the above infec- 
tions and brought forward very 
strong evidence that an agent 
of the virus class is the respon- 
sible factor. Gow ( 1 934) found 
that a vaccine prepared from 
lymphadenomatous glands 
and containing Gordon's ele- 
mentary bodies (‘E.B.’; see 
Fig. 81) gave rise to reactions: 
and Warner (1937) showed 
that in certain cases a sensi- 
tized vaccine of these bodies 
exerted a well marked bene- 
ficial effect. 

Hodgkin's disease has been 
regarded as a member of the 
lymphoblastomas, in company 
with lymphoid leukaemia, lympliocytoma, lymphosarcoma, pseudo- 
leukaemia, and mycosis fungoides, the type-cell of which is the lympho- 
blast. According to Mallory Hodgkin’s disease is the scirrhous type 
of lymphoblastoma. Warthin also regarded Hodgkin's disease and 
leukaemia as neoplasms. Cases occur which may resemble Hodgkin's 
disease in some clinical features, but in which the histological appear- 
ance of glands is atypical and the biological test (see p. 532) negative. 


virus 



Fig. 81. — Elementary bodies from a broth 
suspension of lymphadenoma gland. Stain 
Giemsa. x 1250. (From the Pose Research 
on Lymphadenoma , by M. H. Gordon) 


4.— MORBID ANATOMY 

In the early stage the glands are fairly soft and on section are greyish Glands 
in colour. Pronounced fibrosis follows so that the glands become 
hard, thus contrasting with the uniform softness of lymphosarcoma tous 
glands. The capsule of the glands remains intact but is usually thickened, 
and the glands do not form confluent masses, at any rate until a late 
stage or as a result of secondary infection or therapeutic irradiation. 
Although small yellow areas of necrosis occur, these do not, in cases 
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free from tuberculous infection, show the massive caseation characler- 
istie of culinary tuberculous adenitis. Am\loid change, though far from 
common, may occur without the more usual factors of prolonged 
suppuration and syphilis. 

Spleen r fhe spleen when enlarged contains while masses of yellowish-while 

lymphogranulomatous tissue originating from the Malpighian bodies, 
a condition described as the “hard- bake’ spleen. Those masses resemble 
areas of tuberculous caseation but, unlike them, never soften in the 
centre, are more peripheral in distribution, and are more easily seen 
through the capsule. 

Liver The liver is affected in about half the cases and then usually shows in 

the portal spaces small areas somewhat resembling, those in the spleen; 
in exceptional cases there is definite portal cirihosis which, though it 
may be a coincidence, has been thought to be due to fibrosis of the 
lymphadenomatous tissue like that of the lymphatic glands; Steiner 
recorded such a change in a case which had been treated by X-rays. 
Kidneys Much less often the kidneys contain discrete nodules, massive infiltra- 
tion being extremely rare. Diffuse infiltration of the kidney has been 
associated with retroperitoneal lymphadenomatous glands (l.abbe and 
Balmus). Although the lymphatic glands in front of the aorta and in 
the mesentery are often affected, Pcyer’s patches and the lymphoid 
Stomach and follicles of the stomach and intestine are very seldom involved. In very 
intestines rarc cases primary l lodgkin's disease of the stomach has been described 
from histological examination (Thompson and Howells). In excep- 
tional instances perforation of the intestine, presumably from ulcera- 
tion of the lymphogranulomatous tissue, has been recorded. Many of 
the cases formerly described as lymphadenonm of the gastro-intestinal 
tract would now come under another heading, such as lymphosarcoma 
or lymphocytoma. 

Lungs The lungs are more often affected than is generally recognized. 

According to Verse they are involved in 40 per cent of the cascs in one 
of the following forms, whether primary or secondary: mediastino- 
bronchial invasion, diffuse invasion of the lung, and miliary and lobar 
infiltration. The peribronchitic form is one of the commonest. Cavities 
may form in massive infiltration of a lobe. 

Bone marrow The bone marrow often shows lymphogranulomatous infiltration; this 
may be latent and quite unsuspected, as has been revealed by radio- 
graphy; statistics show that it occurs late in the course of the disease 
and in from a quarter to half of all cases. Another way in which the 
skeleton is invaded, especially the spine, sternum, and pelvis, is by 
direct extension from adjacent glands already infected; the bodies of the 
Spine vertebrae when thus infiltrated may collapse, but the intervertebral discs 
are rarely destroyed. Considerable gibbosity (angular deformity), com- 
pression of the spinal cord and nerve-roots, pain, and paraplegia may 
thus result. 
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5.— HISTOLOGY 

In the earliest stage there is said to be lymphocytic proliferation; but, 
if so, this is soon succeeded by pleomorphic proliferation of the reticulo- 
endothelial system, especially with the production of large clear cells 
with single, double, or multiple nuclei, the first of which resemble those 



Fig. 82. — Hodgkin’s disease. A typical field in a lymphatic gland. ..560. 
(Pullinger, Rose Research on Lymphadenoma) 


in tuberculous large-celled hyperplasia of lymphatic glands (see Fig. 82). 

The characteristic ‘lymphadenoma cell’, a multinuclear giant cell, quite 
different from the tuberculous giant cell, was described by Virchow, 
Greenfield, Sternberg, and Dorothy Reed, and is often called after one 
or other of these pathologists. Eosinophil cells, as pointed out by Eosinophilia 
Goldmann in 1892, are much increased in number; this local eosinophilia 
is probably due to cells formed in the bone marrow and attracted by 
chemiotaxis to the glands. Pullinger, however, has found evidence of 
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their local oiigin. Plasma cells m:t\ also he present. Small areas of 
necrosis occur, and with the passage of time progressive fibrosis occurs. 
In sonic cases I ho lymphogranuloma undergoes a sarcomatous change, 
and "Hodgkin granuloma' becomes "Hodgkin sarcoma’, which Ewing 
compared to the sequel of squamous-cel led carcinoma in lupus vulgaris. 
In three out of Hodgkin’s original seven cases histological examination 
in 1926 showed the characteristic changes (Pox). 


6.-CI JNICAL PICTURE 

The onset of lymphadenoma is nearly always gradual, and usually slight 
enlargement of the superficial lymphatic nodes above the clavicle, in 
the posterior triangle, of the neck, in the axilla, or groin is detected 
before symptoms of malaise, undue fatigue, loss of weight, anaemia, 
or dyspepsia are noticeable. The enlargement begins on one side and 
subsequently becomes bilateral. 

The a Hoc ted glands are round, smooth, discrete, freely movable, 
seldom tender or painful, and not adherent to each other or the skin, 
unless there has been a secondary infection, pyogenic or tuberculous. 
The largest nodes lend to lie towards the centre of the mass; those at 
the periphery may be small and even sholly. The supraclavicular, 
axillary, and inguinal glands arc those most often clinically obvious, 
but enlargement may appear first in other positions, for example, the 
epitrochlear gland at the elbow. When glands at the root of the neck or 
in the axilla are involved in a morbid process, palpable enlargement of 
glands lying on the eosloeoraeoid ligament below the clavicle has been 
found to be an important differential diagnostic sign in favour of 
Hodgkin’s disease. 

Enlargement of the superficial lymphatic nodes may disappear under 
treatment, entirely or partially, for a time, while insidious enlarge- 
ment of the deep nodes progresses and the patient becomes anaemic, 
emaciated, and goes steadily downhill. Similar and temporary diminu- 
tion or even disappearance of glandular enlargement may follow acute 
infections, such as erysipelas, lobar pneumonia, or influenzal pneumonia; 
that improvement may also occur in those circumstances in leukaemia 
is of interest in connexion with their common membership of the 
lymphoblastoma group, with Symmers’s view that Hodgkin’s disease 
and myeloid leukaemia are ‘probably different quantitative responses 
to the same type of provocative agent’, and with W. B. Coley’s treat- 
ment of Hodgkin’s disease by the mixed toxins of erysipelas and 
Chromobacterium prodigiosum and by the application of radium. 

In the earlier stages there may be no change in the blood, but later a 
progressive secondary anaemia develops. It has been stated that the 
degree of anaemia runs parallel with the hepatic enlargement. In the 
late stages it may become so severe as to require blood transfusion. This 
anaemia may in different cases be explained by one or more of the 
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following agencies: toxaemia, invasion of the bone marrow by lympho- 
granulomatous growth, the effect of repeated X-ray exposures, and ex- 
haustion of the bone marrow from long-continued arsenical medication. 

The white count varies so much that there is no characteristic or White count 
diagnostic picture; cases were divided by Roth and Watkins into four 
groups according to their duration and their differential counts. In 
some cases, especially when the disease is generalizing, there is a 
polymorphonuclear leucocytosis; in other cases, perhaps particularly 
in association with fever or considerable splenomegaly, there is leuco- 
penia with a relative lymphocytosis. There may also be an increase in 
the monocytes. In some instances there is a high eosinophilia, even 
above 60 per cent. This haemic eosinophilia, seen particularly in the 
rare acute cases, may be associated with itching; but eosinophilia 
and itching may occur independently of each other. Megacaryocytes, 
apparently on their way from the bone marrow to form the giant cells 
in the glands, have been seen in the blood-stream (Sy miners). Among 



41 cases 24, or 58 per cent, showed on blood culture a haemolytic 
micrococcus, which may have the same relation to the real cause of 
lymphadenoma that Pfeiffer’s bacillus has to the virus of influenza 
(Peretz, Newler, and Funstein). 

The erythrocyte sedimentation rate is much increased, especially in cases Sedimentation 
which are pyrexial; this may be a point of diagnostic importance (Gow). rate 

Though some cases are apyrexial throughout, as pointed out by Fever 
Gowers, fever is very common at some stage of the illness, and at least 
three forms of pyrexia may occur. The most striking is that of relapsing 
fever, present in one of Hodgkin’s original cases, and recorded by 
Wunderlich, Murchison (1870), Osier, Pel, and Ebstein, and often called 
the Pel-Ebstein type (see Fig. 83). It is characterized by intermittent fever, 
often of a swinging character, separated by apyrexial periods in which the Pel-Ebstein 
temperature may be very low. The waves of pyrexia occur regularly, the type 
span from the middle of one febrile period to the middle of the next in 
different patients varying usually between fifteen and twenty-five days; 
it is generally the same in the individual (Hall and Douglas). During the 
febrile periods the lymphatic glands and spleen may increase in size, 
and from this change in the lymphatic glands in the porta hepatis 
(transverse fissure) jaundice and ascites may result. Bouts of pruritus 
may coincide with the waves of fever. The Pel-Ebstein fever may occur 
when the internal lymphatic glands only are involved, and so the 
E.M. VOL. vi 2 M 
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diagnosis may be very difficult. The causation of this relapsing (ever 
is obscure; proof of a secondary infection is wanting, but possibly it 
is due to sensitization to protein absorbed from necrotic lympho- 
granulomatous foci or to a virus septicaemia. 

Cutaneous manifestations of one kind or another have been estimated 
to occur in 25 to 39 per cent of the cases. Itching, thought to be toxic 
in origin, is the commonest, and the icsultinp scratching is responsible 
for the frequent eruptions of a prurigo-like character, ec/ematization, 
and lichcni Heat ion. It may be an early symptom, before any glandular 
enlargement is obvious or suspected, and accordingly the patient may 
first seek advice from a dermatologist. It may be continuous or more 
often paroxysmal and coincide with the bouts of fever; the distribution 
may be localized or more commonly general; and the association with 
haemie eosinophilia has been insisted on by bavre and others of the 
French school, 'flic resulting scratching paves the way for pyogenic 
lesions of the skin. Profuse sweats during sleep aie common and may 
accompany the itching. 

Pigmentation may be t lie result of prolonged treatment by arsenic or 
irradiation; or it may be due to pruritus and scratching, or possibly, 
when more noticeable on the abdomen, to stimulation of the sym- 
pathetic by enlarged retroperitoneal lymphatic glands. Other rashes, 
perhaps toxic in origin, are occasionally seen: erythematous, morbilli- 
form, urticarial, papular, bullous, and generalized exfoliative derma- 
titis. Herpes zoster may occur and be due to invasion and irritation of 
the posterior nerve-roots by lymphadenomatous growth, but it may he 
due to arsenic taken medicinally. The white scars sometimes left by the 
herpetic vesicles may stand out on the background of pigmented skin. 

A distinction should be drawn between (i) lymphogranulomatous 
growths in the skin, which are rare, much more so than in leukaemia 
infiltration of the skin, and (ii) non-specific eruptions of a prurigo-like 
nature, composed of small round cells and due to the scratching induced 
by pruritus. 

Pressure on nerves may cause pain or paralysis, for example abductor 
paralysis when the recurrent laryngeal nerves are involved. Pressure 
on the cervical sympathetic may cause cnophthalmos, pseudoptosis, 
contraction of the pupil, and occasionally disturbance of perspiration. 
In very rare instances encephalo-mcningeal symptoms have been 
reported (Barker, 1934); Murchison (1869) recorded convulsions and 
delirium, and transient paraplegia has been observed. Invasion of the 
spine by lymphadenomatous growth has caused pain and paraplegia; 
but possibly arsenical neuritis has, at any rate in the past, been an 
occasional cause of loss of power in the limbs. 

The situation of the main enlargement of the lymphatic glands— in 
the neck, chest, or abdomen — makes it convenient to describe the 
following clinical forms: 

(i) Primary glandular enlargement in the upper part of the neck, 
due possibly to the entrance of the causal agent from the mouth or 
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throat, may give rise to a collar-like mass under the jaw. Enlarged 
glands above the level of the clavicle may be an extension of a primary 
mass in the chest. 

(ii) Hodgkin’s disease starting in the chest is probably commoner Intrathomcic 
than is generally realized; the chief site may be in the mediastinal and 
tracheal glands or in the thymus, and so the pericardium, the pleura, 

or the lung may become involved. The signs and symptoms— dyspnoea, 
cyanosis, cough, venous engorgement — may be those of an intrathoracic 
tumour, of a pleural effusion which may be chylous or chyliform, and 
even of a pericardial effusion. Cough and haemoptysis, especially in 
association with pain in the chest, fever, and absence of enlarged super- 
ficial lymphatic nodes, may suggest early pulmonary tuberculosis. 

The fingers and toes may be clubbed (Kidd and Turnbull), and chronic 
pulmonary osteoarthropathy has been recorded (Weber and Leding- 
ham). Pressure may cause abductor paralysis, dysphagia, or venous 
obstruction. In all cases in which Hodgkin s disease is suspected, an 
X-ray examination should be carried out to determine whether the 
mediastinal glands are enlarged. 

(iii) Abdominal manifestations vary; enlargement of the glands at the Abdominal 
back of the abdomen and in the mesentery, without obvious hepatic and 
splenic change, may render the diagnosis extremely difficult. But the 

glands in the groin may be enlarged and, like glands at the level of the 
clavicle, be the outward evidence of deep-seated primary disease. In 
the peritoneal form the mesenteric glands are generally involved, and 
ascites, which may imitate that of tuberculous peritonitis, has occasion- 
ally been chylous or pseudochylous. Enlargement of the glands in the 
porta hepatis (transverse fissure) may cause obstructive jaundice, which 
may come and go with the febrile periods of the Pel-Ebstein syndrome. 

Dyspepsia and abdominal pain are present in some cases. Pressure 
exerted by enlarged abdominal glands on the lacteals may interfere 
with intestinal absorption and lead to a sprue-like syndrome (Fairley 
and Mackie). 

The spleen is enlarged in 75 per cent and the liver in 50 per cent of the Spleen and 
cases, so that hepato-splenomegaly is not uncommon. In a few instances 
the spleen alone is enlarged and so much so that a special splenic form 
has been described. In very rare instances a similar hepatic form has been 
recorded which may imitate malignant disease or, when associated with 
fever, suggest hepatic abscess or tertiary syphilis. 

The acute form of Hodgkin’s disease has a sudden onset with fever and Acute form 
pains in the limbs. Splenomegaly develops in the course of a few days 
and often precedes enlargement of the superficial lymph nodes. 


7 -COURSE AND PROGNOSIS 

The course varies considerably. Usually a chronic condition lasting on Course 
an average, when untreated, about two and a half years, it occasionally 
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is clinically acute, especially in children. The i elapsing form, with lever 
of (he Pel-hhstem type, which persists until the end, is subacute, and 
averages about seven months (Hally Shaw). 

Death may be due to a secondary infection, especially tuberculosis, to 
mechanical interference with respiration, or, most often, to toxaemia, 
anaemia, and cachexia. 

Hodgkin's disease, unlike tuberculosis, does not undergo spontaneous 
cure, and up till the present all cases have been eventually fatal. 

Although the average duration of life without treatment has been 
estimated to be two to two and a half years, there is considerable 
variation in the survival period, which may in exceptional instances be 
more, than ten years. The outlook is obviously better when the disease 
is localized and worse when it is generalized and accompanied by fever. 

Divergent opinions have been expressed on the question whether or 
not irradiation really prolongs life. Although the patients are made more 
comfortable and able to return to work for a time, some authorities 
doubt if life is prolonged. On the other hand, Leucutia from an 
analysis of 805 collected cases found that irradiation prolonged the 
survival period from two to three and a half years and that in dilferenl 
series there was a survival period of live years in 15 to 33 per cent and 
of ten years in 8 percent. Although the elderly are not so often attacked 
as young adults, their response to treatment is very inferior, so that in 
them the disease may run a more rapid course (I.nbbe and Balinus). 


8.-DIAGNOSIS AND DIFFKRKNTIAL DIAGNOSIS 

Clinical diagnosis may be difficult, especially in cases in which the 
superficial lymphatic glands are not enlarged. When they arc palpable, 
reliance should be placed on the following: 

(i) Biopsy, which is now a routine for a certain diagnosis. Unfortunately 
a gland excised from a case of Hodgkin's disease does not always show 
the characteristic changes; it may be enlarged from simple non-specific 
inflammation or from hyperplasia to compensate for the destruction 
of lymphoid tissue elsewhere. It has been recommended that a small 
hard gland should be selected for microscopical examination. In some 
cases a positive opinion is not justified, as the histological changes 
arc not typical. Tn atypical cases an appeal can now be made to 
ML H. Gordon’s biological test. 

test (ii) Gordon’s test. A suspension of a gland removed aseplically from 
a case of Hodgkin’s disease produces, when injected into the cerebrum 
of a rabbit, an encephalitic condition of ataxy, spasm, and paralysis, 
which often is fatal. This reaction does not follow similar intracerebral 
injection of an emulsion of glands affected with tuberculosis, inflamma- 
tion, leukaemia, sarcoma, or carcinoma. The accuracy of this test has 
been confirmed by van Rooyen, Chapman, Uhlcnhuth, and others. 
Friedemann contested the specificity of the test, as a similar encephalitic 
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agent is present in normal human bone marrow, leucocytes, and spleen. 
Chapman considered that a negative response was not of any value. 

Differential diagnosis entails exclusion of a number of other conditions. 
Tuberculous adenitis in its early stage, before the glands have become 
adherent to the skin, matted to each other, or softened down, may 
present great difficulties, unless a biopsy is undertaken. In tuberculous 
adenitis the largest gland is often at the end of the chain. In the later 
stages the characters just mentioned point to tuberculosis. The rare 
condition of generalized tuberculous adenitis, described by Hilton 
Fagge (1886) and MacNalty (1911), may clinically closely imitate 
Hodgkin's disease, for relapsing fever may occur in both. Concomitant 
pulmonary tuberculosis would be in favour of tuberculous adenitis, 
whereas splenomegaly would point to Hodgkin's disease. 

Other forms of reticulosis should be recognized by the histological 
picture shown by a biopsy and a negative Gordon test. Brill, Baehr, and 
Rosenthal (1924) described under the heading of splenomegalia lymph- 
atica hyperplastica, a condition of lymphatic follicle hyperplasia which 
was extremely susceptible to irradiation. Bodley Scott and Robb-Smith 
collected nineteen cases of lymphoid and fibrillary reticulosis. 

Lymphosarcoma is fortunately rare, but clinically when generalized 
it may be so like Hodgkin’s disease that the diagnosis must depend on a 
biopsy and when necessary Gordon’s test. 

Secondary growths in the supraclavicular glands may be due to intra- 
thoraeic or intra-abdominal disease. A malignant hypernephroma of 
the left kidney with melastases above the left clavicle has been re- 
sponsible for an erroneous diagnosis of Hodgkin's disease. When the 
spleen is much enlarged and the superficial lymphatic glands are not 
enlarged, chronic splenic anaemia and subacute bacterial endocarditis 
must be excluded. Among other tumours in the neck account must be 
taken of melastases of carcinoma of the oesophagus, thyroid, and other 
parts, and of the 'potato' tumours, primary in the carotid body and slow 
growing, which, however, are very seldom bilateral. 

Glandular fever or infectious mononucleosis is, compared with the 
ordinary cases of Hodgkin’s disease, a short illness, lasting weeks 
rather than several months. It occurs in small epidemics and is associated 
with sore-throat and often with haematuria and anaemia. Difficulty 
will chiefly occur in distinguishing it from possible cases of acute 
Hodgkin’s disease with a sudden onset, but in such cases a biopsy may 
be decisive (sec Vol. V, p. 561). 

Boeck’s multiple sarcoid, previously described as Mortimer’s disease, 
after the patient, by Jonathan Hutchinson, is a chronic granuloma 
which may involve the lymphatic glands, skin, lungs, and bones of the 
hands and feet, the bony changes resembling those of leprosy rather 
than those of tuberculosis. The histological changes in the lymphatic 
glands are like those of tuberculosis, but acid-fast bacilli have not been 
found. It has been thought that the disease is related to tuberculosis in 
a way similar to that of Hodgkin’s lymphogranuloma to tuberculosis. 
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and in the* absence* of bony changes the clinical diagnosis, before 
examination of a gland, was, in most of the seventeen eases collected 
by Longcope, Hodgkin's lymphogranuloma. 


9 — TRKATMKNT 
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Arsenic by the mouth, in increasing doses of arsenical solution starting 
with 3 minims and increasing up to 15 minims three limes a day after 
food, was for years the routine treatment. Sodium cacodylate, in doses 
from J| to 1 grain, has been given intramuscularly, and the organic 
arsenical preparations have been given intravenously. Arsenic lias been 
most successful in temporarily reducing the size of the glands, but 
unfortunately the disease becomes resistant to it. 

Irradiation by X-rays or radium has largely superseded the oral 
administration of arsenic. The immediate effects of irradiation are 
remarkable; soft glands seem to melt away, the accompanying symptoms 
are relieved, the intermissions are prolonged, and ordinary life can be 
resumed. But when the relapse occurs, irradiation, like arsenical 
treatment, is less successful, for the disease tends to become tolerant 
to irradiation, or the body’s powers of resistance fail. Hard glands, 
being so largely composed of fibrous tissue, do not respond to irradia- 
tion, and deep-seated Hodgkin's disease is not influenced to the same 
extent as superficial glands by X-ray treatment. 

Radium has been thought to be more satisfactory than X-ray exposures, 
provided that all the lymphatic areas, and not only those obviously 
affected, are irradiated (Simmons and Benel, 1917). Kncouraging 
results as regards prolongation of life were obtained by W. B. Coley 
from injection of his mixed toxins of erysipelas and CJiromobacterium 
prodigiosimi and the application of massive doses of radium. 

Surgical removal of the enlarged glands, formerly much used, has 
now been generally discountenanced and has been thought to favour 
generalization. 

In primary Hodgkin's disease of the stomach partial gastrectomy has 
given good results (Thompson and Howells). 

It was found that a centrifuged suspension of lymphadcnoma gland, 
attenuated by various means, especially by heating to 56° C. for half 
an hour, diluted to l in 50,000, and containing elementary bodies, 
produced a reaction, malaise, and mild pyrexia, when given hypo- 
dermically in some cases of Hodgkin’s disease. The reaction appears 
to be due to a hypersensitive condition of the patient. When the auto- 
genous gland suspension has been flocculated by antiserum specially 
prepared against it by immunizing rabbits, the flocculi so formed 
are found microscopically to consist largely of agglutinated elementary 
bodies. These flocculi, after being deposited by centrifuge and well 
washed in five or six changes of saline, have now been tried as a 
sensitized vaccine; small doses are advisable, for reactions shown by 
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fever, itching, and temporary enlargement of the glands are readily 
produced. This treatment has given encouraging results in some early 
cases in young adults but has not succeeded in patients with secondary 
infections or in the Pel-Ebstcin syndrome. Attempts are being made to 
improve the method, and, as a considerable number of the elementary 
bodies escape flocculation on a single exposure to the antiserum, the 
effect is being tried of submitting them to two flocculations in succession 
and diluting the vaccine thus doubly sensitized to 1 in 100,000. 
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Reference may also be made to the following titles: 

BRAIN TUMOUR CYSTICERCOSIS 


1 .—DEFINITION 

(Synonym . — Ecchi nococcosis) 

692.J This disease is due to the development in the human subject of 
the cystic or larval stage of Echinococcus granulosus (Batsch), a small 
cestodc, the natural habitat of which is the small intestine of the dog. 


2.— LIFE- C Y CLE 

The adult worm measures up to 6 mm. in length and has three or four Adult worm 
segments, of which the terminal one carries from 500 to 800 ova in 
various stages of development. The worms may be present in thousands 
in an infested dog (see Fig. 84), and the intact or disintegrated segments 
are shed in the faeces. 

The ova, approximately 45/t in length, are, like those of the other Ova 
cestodcs, surrounded by a chitinous envelope and are extremely resistant 
to exposure. They may be ingested by the correct intermediate host in 
which the cystic stage of development takes place. The ovum hatches 
in the upper alimentary canal, liberating an active hexacanth embryo 
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which hores through l he wall of Ihe intestine and then, after entering 
a radicle of the portal vein, is carried to the liver, in which it usually 
comes to rest and its typical further development occurs (Dove, 1916; 
Dew, 1922). 

Development At first there is an active cellular reaction on the part of the host's 

of the cyst defences, mononuclear and eosinophil cells surrounding the para- 

site within a few hours. This reaction sometimes overwhelms the 
parasite, which then undergoesdisintegrationand phagocytosis. In favour- 
able conditions, however, it grows rapidly and with the same dramatic 
change that characterizes all embryonic growth, so that at the end of 



Ho. 84.* Section ot ileum of dog, showing Echinococcus granulosus 

three weeks it shows vacuolation, with the elaboration of specific fluid 
and a protective laminated hyaline wall. As the parasite grows, the 
cellular reaction of the host dies down, probably coincident with the 
development of the semi-permeable laminated cuticle of the parasite and 
the consequent cessation of leakage of specific protein. The leucocytes 
which surround the follicle are gradually succeeded by fibroblasts, and 
toleration of the parasite by the host is established. At the end of three 
months the cyst is nearly a centimetre in diameter, and at the end of a 
year a cyst approximately 5 cm. in diameter, surrounded by a tough 
avascular adventitia, is present. This adventitia, composed of simple 
avascular fibrous tissue, is similar to that developed round any relatively 
inert body; it merges gradually into the surrounding host tissues, and 
varies in thickness from a few millimetres to several centimetres, this 
depending mainly on the age of the parasite. Calcareous changes are 
relatively common, and an irregular pouching, due to growth taking 
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place along lines of least resistance, often occurs. The enclosed parasite 
is not adherent to the adventitia and can readily be removed in uncom- 
plicated cases. 

The fully developed univesicular cyst consists of a parasitic wall Fully 
composed of an outer laminated membrane and an inner thin cellular dc ^f oped 
germinal layer enclosing specific hydatid fluid. The laminated layer is 
composed of regular laminae of hyalin, which are laid down from within 
outwards by the nucleated germinal membrane lining its inner aspect. 

U is very elastic, tends to turn inside out when torn, and serves as a 
support for the cyst, 
to retain the specific 
fluid at a fairly high 
tension, and to pro- 
tect the cyst from the 
entry of noxious sub- 
stances. The specific 
hydatid fluid is formed 
by the germinal mem- 
brane and normally 
is clear, containing 
little or no protein 
and up to 0*2 per cent 
sodium chloride, and 
acts as a protective 
and nutritive medium 
for the developing 
scolices. (See Fig. 85.) 

The scolices, or 
future worm-heads, 
are only found in 
mature cysts and are 
a sign of completed biological development. They are produced inside Scolices 
brood capsules from the germinal membrane and may be present 
in thousands in a single cyst. They measure up to 160/4 in the resting 
state, being just visible to the naked eye, and are seen in all stages 
of development, from the undifferentiated cellular bud to the fully 
developed scolex with suckers, hooklets, and contractile tissue. The 
life-cycle is completed when, swallowed by the dog, they become active 
and rapidly develop into adult worms. 

Daughter-cyst formation is often noticed in man and occasionally in Daughter ■- 
animals. This, in its typical endogenous form, consists of the develop- C}sts 
ment within the confines of the original mother-cyst of numerous 
replicas of the primitive cyst, producing the so-called multivesicular cyst. 

There has been much controversy about the reason for this develop- 
ment, but probably it should be regarded as due to some interference 
with the integrity of the original cyst, i.e. it is a protective phenomenon, 
the germinal elements being stimulated by adverse conditions to 



Fig. 85. — Section of wall of hydatid cyst showing lamin- 
ated adventitia and germinal membrane, brood cap- 
sules, and scolices 
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elaborate a second piotcctivc cuticle in outer that the development 
of the reproductive elements may go on (Deve, I 1 ) IS; Dew, 1925). 


li.-AKTlOLOGY 

Although the worm has been rarely found in other members of the 
canine species, the dog,, owing to its cosmopolitan distribution and 
close association with man, is by tar the most important source of 
infestation. This animal becomes infested by eating fertile hydatid cysts 
in the viscera of animals which can act as inlei mediate hosts, nearly 
always the domesticated sheep, o\, or pig. The incidence of the- disease 
in man follows accurately that of the domestic animals of the country. 
Man acts as an intermediate host only, occupying the same biological 
position as the sheep; but, as dogs do not have access to human viscera, 
such infestation must be regarded as a dead-end as rcgaids completion 
Source of of the parasitic life-cycle. In the past, in spite of the fact that the ova 

injection usually sink in water, great importance has been attached to the con- 

tamination of water or fresh vegetables as an aetiological factor, but 
there is no doubt that contamination of the hands by direct contact, 
i.e. by handling and caressing dogs, is far more important (Deve, 1904; 
Incidence Clunies Ross). This explains the relatively high incidence in various 
occupations, the common occurrence of more than one case in a 
family, the almost equal incidence in the two sexes, and the common 
occurrence of infestation during childhood, the age of promiscuity with 
the dog and of general unhygienic behaviour. Most infestations occur 
in childhood, although owing to the slow growth of the cyst the disease 
often does not manifest itself until adult life. Generally a hydatid cyst 
in man is nearly as old as the host. 

Geographical Although hydatid disease has been recorded in all countries, it occurs 
distribution mos ^ commonly in those countries in which sheep are pastured in large 
numbers, these animals acting as ideal intermediate hosts. It is thus 
relatively common in Iceland, Australia, New Zealand, South Africa, 
Algeria, and South America; smaller foci occur in France, Dalmatia, 
the Balkans, Italy, and Russia. It is very rare in Iigypl and India -in 
fact in all truly tropical countries' and relatively uncommon in North 
America, although many sheep are pastured there. It would seem that 
in the latter country as elsewhere, provided that close association of 
dog, sheep, and man remains, the incidence of this disease will gradually 
increase. 

Hydatid disease has always been relatively rare in the British Isles, 
although twenty-three million sheep are pastured and numerous dogs 
are kept. This is due to the comparatively high standards of public 
hygiene, the careful regulation of abattoirs and meat inspection, the 
small number of sheep slaughtered for home consumption, the care 
taken in feeding dogs, and good water-supplies. There is no doubt that 
hydatid disease occurs in English sheep, but the Echinococcocus 
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granulosus has only rarely been discovered in English dogs. Sporadic 
human cases occur, as the reports of the various hospitals indicate, 
regularly but the total number of cases recorded annually is small. 


4.-PROPHYLAXIS 

As there are two distinct developmental cycles in the life of the parasite, 
prophylactic measures are easy and should be applied in two ways: 
(i) by controlling the access of dogs to infected viscera and thus pre- 
venting infestation of dogs; and (ii) by educating people about the 
danger of canine infestation, particularly in respect of children. 


5.-PRIMARY CYSTS 

(1) — Distribution 

In man most of the primary cysts are found in the liver, this organ 
acting, as it were, as the first filter; but sometimes the parasite passes 
through the hepatic capillaries and enters the pulmonary circulation, 
the lungs being the next most common site. The parasites may even pass 
through the pulmonary capillaries and make their way to any part of 
the body, and the lessening proportionate incidence as the periphery 
of the body is reached indicates that carriage by the blood-stream is the 
only rational explanation of the regional distribution. The following 
table gives the commonly accepted figures for primary cysts: 


Distribution of Primary Hydatid Cysts (Adult) 


Liver - - - 

Lung - 

Muscular and subcutaneous tissue - 
Kidney - - - 

Spleen ------ 

Bones - 

Orbit - 

Brain - - - 

Other sites — 


76-6 per cent 
9-4 „ 

5*2 „ 

2*3 

2*1 

0*9 

0*7 

0*6 

2*2 


Multiple infestations are commoner in the human subject than is Multiple 
usually realized, more than one cyst being present in at least 60 per cent cysts 
of cases. As the liver is the first filter, any patient who harbours a 
peripherally placed cyst should be suspected of also having a hepatic 
cyst. 


(2) — Simple Cysts 

Simple primary cysts are typically found in children and young adults, Latency 
and their outstanding characteristic is their latency. They may exert 
pressure on any structure and, as practically any organ may be involved, 
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arc often responsible lor bizarre and prolean clinical manifestations. 
Small cysts in special situations, such as the orbit, the cranial cavity, 
or the spinal canal, may produce gra\c symptoms relatively early. 
Deformity may result, especially in children, bill it is lemarkable how 
well large cysts may be tolerated. In fact it may be said that the 
symptoms of the infestation depend more on environment than on the 
intrinsic character of the parasite. This is not surprising in the light of 
the common occurrence of infestation during the growing period, the 
extremely slow growth of the cyst which enables compensatory changes 
to occur, and the fad that cysts are shut oil' from the body fluids of 
the host by a relatively impermeable adumtilia. 

(3) — Rupture of Cyst 

Ultimately, however, complications occur, becoming more common 
as age advances and the cyst increases in si/e. I hey are relatively rare 
in young subjects and usually appear between 25 and 40 years of age. 
Practically all complications depend on an escape of fluid from the 
cyst, this varying from a slight leak, often masked bv other symptoms, 
to a frank rupture (Dew, 1930). 

As the cyst enlarges, it may encroach on a natural channel, a hollow 
viscus, or a serous cavity, one area of the laminated membrane thus 
becoming relatively unsupported. As a result it gives way spontaneously, 
even during sleep, after muscular movement, coughing, or straining, 
or, more commonly, after direct trauma such as a blow, a fall, a crush, 
or a perforating injury. The tear in the laminated membrane rapidly 
enlarges owing to its peculiar structure and allows the escape of the 
contained fluid and hydatid elements. Such rupture lakes place com- 
monly into the subcutaneous or muscular tissues, bile ducts, bronchi, 
alimentary canal, or urinary tract; into a serous cavity, such as the 
peritoneum, pleura, or pericardium; or into the chambers of the heart 
or the lumen of large veins. 

(4) — Sequelae of Rupture 

The sequelae of rupture may be classified thus: (i) general, applicable 
to practically all types: (a) immediate hydatid anaphylaxis (Deve, 
1911); (/;) delayed --secondary cysts (Deve, 1901; Dew, 1926); and 
(ii) special, applicable to eases of rupture into a natural channel: 
(a) immediate— mechanical effects; (/>) delayed death of or suppura- 
tion in the cyst. 

(a) Hydatid Anaphylaxis 

Many clinicians have noted peculiar toxic manifestations after 
puncture or rupture of hydatid cysts. Although these are usually 
cutaneous, such as urticaria, erythema, and pruritus, many other 
symptoms may occur, and there is no doubt that these are usually 
anaphylactic, due to the sudden absorption of specific protein in a 
sensitized patient. Clinically, whenever vague symptoms arise during 
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the course of hydatid disease, the question whether or not they are 
anaphylactic in nature should always be considered. That most patients 
harbouring a hydatid cyst are specially sensitized is borne out by the 
high percentage which give a positive intradermal reaction with hydatid 
fluid. 


(£) Secondary Cysts 

Rupture of a hydatid cyst or puncture by a trocar with evacuation 
of the specific fluid does not necessarily cause death of the parasite; 
probably it rarely does so unless followed by infection. The parasitic 
elements, particularly the scolices, have such powers of persistence that 
they can survive and ulti- 
mately develop into new 
cysts, often at a distance 
from the original, this 
phenomenon beingusually 
described as secondary 
echinococcosis. 

At first clinicians re- 
garded all cases of multiple 
cysts as due to multiple 
primary infestations, but 
they gradually recognized 
that many were due to 
secondary cyst formation 
from implanted scolices 
(see Fig. 86). Even as late 
as 1900, however, the view 
that such highly differen- 
tiated structures as scolices 
could, as it were, revert 
in their life-cycle ranked 
with many authorities as 
a biological heresy, because it seemed contrary to all the laws of the 
development of the cestodes laid down by van Beneden. 

Much experimental work, however, and many correlated clinical and 
pathological observations have proved conclusively that such a retro- 
gressive metamorphosis is not only possible but relatively common and 
of great clinical importance. Recognition of this has led to great advances 
in our understanding of much that was obscure in the pathology and 
has put the treatment of hydatid disease on a correct basis. 



Fig. 86. — Secondary cysts derived from scolices 
injected with aseptic precautions into peritoneal 
cavity of a rabbit 


Localized secondary echinococcosis 

After rupture of a subcutaneous or muscular cyst a congeries of small 
secondary cysts, often called seed hydatids, are commonly found in 
tissue and intermuscular planes. Of a similar nature are those cases of 
post-operative or post-traumatic recurrence in the region of the original 
cyst, one type of reactive daughter-cyst formation. 
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Secondary cysts of the peritoneum and pelvis 

'These are very common and arc due lo leakage of sco lives from a 
primary cyst of the liver or, less commonly, of the spleen, kidney, or 
omentum. 

Usually, when the cyst ruptures, hydatid fluid and seo lives are shed 
into the peritoneal cavity with some anaphylactic shock. The scolices 
may be shed in thousands and are carried by the rush of fluid, by gravity, 
and by intestinal movement usually to the lower quadrants of the 
abdomen. They soon become surrounded by lymph and eosinophil 
leucocytes and rapidly fixed in a secondary site. No doubt many of 
them are overwhelmed and undergo fibrosis; sometimes the peritoneal 
reaction around these disintegrating scolices is so extensive that a 
pscudo-tubcrculous appearance is produced. Many, however, survive, 
become surrounded by a new adventitia, undergo vesiculation, and 
form secondary cysts. As happens with any other foreign body, the 
peritoneum gradually spreads over until the secondary cyst gives 
the impression that it originated outside the peritoneal cavity. Failure 
to recognize this simple process led many of the older pathologists to 
believe that these cysts were multiple cysts developed from many 
hexaeanth embryos carried to the sites from the alimentary canal. 
These secondary cysts grow slowly with a latent period of live to twelve 
years, during which they steadily increase in size, until they in their 
turn produce symptoms. Owing to the usual rapid recovery the initial 
rupture is often misinterpreted by the clinician, and its true significance 
is not recognized until at a later date the discovery of multiple abdominal 
cysts leads lo a retrospective diagnosis. It is thus not uncommon for 
rupture of a visceral cyst to occur in youth, but for its clinical mani- 
festation and recognition in the form of multiple abdominal cysts to be 
delayed until adult age. Secondary abdominal cysts are always multiple 
and often irregular in shape and size, and the relative tenuity of their 
adventitia makes them further prone to rupture with repetition of the 
above effects. As a result the peritoneal cavity may become tilled with 
hydatid cysts in all stages of development, a very grave condition aptly 
described as hydatidosis. 

Usually the rent in the primary cyst becomes occluded by adhesions, 
and the residual germinal elements produce multiple daughter-cysts, 
one type of localized secondary echinococcosis. It is a general rule that, 
when multiple simple peritoneal cysts are found, there is also a primary 
visceral, nearly always hepatic, cyst containing daughter-cysts. Some- 
what similar phenomena may occur after rupture of a cyst into the 
pleura or pericardium. Sometimes coexistent communication with a 
bile duct causes intrapcriloneal rupture of a hepatic cyst, giving rise 
to leakage of bile into the peritoneal cavity with the production of a 
choleperitoneum, often a puzzling condition. 

Metastatic secondary echinococcosis 
This condition, the rarest but most interesting type of all secondary 
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cysts, is due to a rupture of a fertile simple cyst into either the heart or 
the venous system. The rupture may take place on the venous side of the 
circulation into peripheral veins or into the right cardiac chamber, or on 
the arterial side into one of the left cardiac chambers. Two sets of 
sequelae are possible. In both of them grave anaphylactic symptoms 
may occur, although recovery from these takes place as a rule. 

If the cyst ruptures into the venous side of the circulation, the scolices Venous 
are carried through the right ventricle into the lungs, where they are metasklses 
filtered out and ultimately give rise to secondary pulmonary cysts. 

These cysts are characterized by their multiplicity, their bilateral and 
peripheral distribution, and their uniform size. 

When a cyst ruptures into the left auricle or ventricle, the hydatid Arterial 
elements enter the systemic circulation and give rise to metastatic cysts meiastases 
in various parts of the body. Owing to the relative size of the carotid 
arteries and their place of origin from the aortic arch, most of the 
scolices are carried to the brain, which becomes the seat of 60 to 70 
per cent of these secondary cysts (see Plate V). Some scolices, however, 
may escape to the kidney, spleen, or liver. All these are simple cysts of 
approximately the same size, rarely becoming larger than a hen’s egg. 

These examples illustrate the classical manifestations of secondary 
echinococcosis, which is now clearly established as regards its aetiology, 
pathology, and clinical aspects. It is a general rule, in the case of multiple 
cysts, that, if the extrahepatic cysts are more than one-third of the 
total, it is probable that they are secondary cysts. 

(c) Mechanical Effects 

The mechanical effects of rupture of a cyst are seen in cases of rup- 
ture into a natural channel. After the initial flooding, which is rarely 
serious, the passage of hydatid products along the channel leads to 
attacks of colic or intermittent, partial, or complete obstruction. These 
are immediate effects, although they may continue for months as frac- 
tional evacuation of the cyst contents occurs. 

(d) Suppuration 

Occasionally the parasite dies; if conditions remain aseptic, inspissa- 
tion and encapsulation by fibrosis and calcification take place. Micro- 
organisms do not find their way through the intact laminated membrane, 
and in the case of simple cysts some degree of rupture of this mem- 
brane is an essential preliminary to suppuration. Once the hydatid 
membrane collapses, however, the serum exuded into the cavity makes 
with the hydatid debris such an excellent pabulum for the growth of micro- 
organisms that, when open contact with a lining epithelium is made, 
infection soon occurs. Small ducts, however, may open into the cavity, 
and yet it may remain aseptic for years; occasionally, too, actual repair Repair 
of the opening may occur. The time that elapses between rupture and 
infection depends on many factors, so that, although infection may 
coincide with the rupture, it is often delayed for weeks or months. 
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(5) — Diagnosis of Rupture 

Microscopical examination for hydatid pioducts, such as seolices, 
booklets, or laminated membrane, should always he carried out in all 
cases in which material is expectorated, found in the faeces, or procured 
by exploratory puncture. 'These products are extremely resistant to 
putrefaction and can often be recognized lone, after death of the parasite. 
X-rays Radiography has revolutionized the diagnosis of all intiathoracic 

cysts, because the saline cystic contents are relatively opaque and give 
a characteristic rounded shadow. In sulnliaphragmatic cysts distortion 
or elevation of the diaphragm is often a striking feature. Calcareous 
changes in the adventitia are also often noted in old cysts in any situa- 
tion. The correct interpretation of the protean radiological manifest- 
ations often presents dillicult problems and requires much experience. 
X-ray examination alone, however helpful it can he, often fails in young 
subjects with cysts of moderate size and in cysts which have ruptured; 
recourse must then be made to various immunological tests. The pre- 
cipitin test, as first used by Ideig and I.isbonne, has proved of limited 
Complement- value and has given way to the complement-fixation lest as modified by 
fixation test ^ | ] p a irley, using fresh hydatid fluid from sterile sheep cysts as 
CasonVs test antigen. I have found CasonTs intradcrmal test, using sterile hydatid 
fluid from the sheep, of inestimable value, particularly in uncomplicated 
cysts. By a combination of the above methods 90 per cent at least of 
all cysts can now be confidently diagnosed (Casoni; N. II. Fairley; 
K. Fairley, 1923; Dew, Kellaway, and Williams). 


6-HYDATID DISliASli OF TIHi L1VKR 

693.J As in all other sites, two groups of cases must be recognized, the 
clinically uncomplicated and the complicated forms. 

(1) — Simple Hepatic Cyst 

{a) Clinical Picture 

This is typical of the disease in young subjects, the outstanding clinical 
aspect being its latency, so that, as symptoms may be entirely lacking, 
the condition is often found by accident during routine examination. 
.If the cyst happens to be in the upper part of the liver, it will often not 
be recognized until the patient is relatively old. Tumour formation in 
the upper abdomen or some bulging of the costal margin is often noted. 
The tumour is characteristically rounded, smooth, very tense, and non- 
adherent. Pressure effects are rare, even with large cysts, and it is sur- 
prising how large a cyst may be tolerated, the patient’s general condition 
remaining excellent. The diagnosis must be made from other cystic 
swellings of this region, and in this respect Casoni’s intradermal test 
is of great value, particularly as in this type the complement-fixation 
test is often negative. 
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Daughter-cysts are present in most of the hepatic cysts of the adult; Daughter- 
although these cysts may appear as clinically uncomplicated, it is prob- cysts 
able that all are really pathologically complicated and that some leakage 
has occurred at a previous date. This is borne out by the fact that the 
great majority of these cysts show some degree of contamination with 
bile. In fact in some cases a history of vague attacks of hepatic pain 
and some anaphylactic symptoms can be elicited. These cysts, too, are 
comparatively latent but may be associated with various vague symptoms 
which direct attention to the liver. 

Pain is rare, and when it is severe the condition must be regarded as Pain 
probably due to leakage into the biliary passages with the passage of 
small quantities of debris down the ducts. Discomfort is sometimes 
present as a sensation of weight or distension in the hypochondrium. 

Gastric disturbances are very common; most patients with large Gastric 
hepatic cysts complain of attacks of nausea, distension, and, occasion- sym P tom 
ally, attacks of vomiting. So-called indigestion may be the only symptom 
complained of. Other pressure effects are rare and depend on the size 
and the situation of the cyst. In subdiaphragmatic cysts, which owing 
to their sheltered position are notoriously latent, pressure on the Other 
diaphragm may induce some degree of dyspnoea, or pressure on the p S y 6 ff^ ms 
inferior vena cava, or some enlargement of the collateral venous drain- 
age. It is surprising how seldom cysts of the inferior surface of the liver 
produce pressure effects of any consequence. Jaundice is rare in uncom- 
plicated cysts, except those which actually involve the porta hepatis 
(transverse fissure). 

Owing to the preponderance (75 per cent) of cysts of the inferior physical 
surface of the liver, a visible or palpable rounded cystic tumour is often signs 
discovered at once. Extension of such cysts on the left side takes place 
usually in front of the stomach and colon, whereas on the right side 
it is often retrocolic or retrogastric and closely simulates a renal tumour. 

The swelling is continuous with the liver, moves with respiration, and 
is dull on percussion. Hydatid fremitus, although often quoted, is 
relatively rare and depends on the presence of daughter-cysts with 
definite degrees of tension within the adventitia. In cysts of the upper 
quadrant there may be very great increase of hepatic dullness upwards, 
as these cysts are often not recognized until they are very large. They 
may be so large as to extend to the level of the third rib. 

(b) Differential Diagnosis 

In antero-inferior cysts of the liver such conditions as splenic enlarge- Antero- 
ment, hydronephrosis, pancreatic cyst, mucocele of the gall-bladder, m J erl0} c > sts 
and various causes of hepatomegaly must be differentiated, for which 
purpose the immunological tests are extremely valuable. 

In cysts of the superior surface of the liver pleural effusion and hydatid Superior 
of the right pulmonary base particularly must be differentiated. A cysts 
useful sign is that given by examining the lungs with the patient on 
the hands and knees; in subdiaphragmatic cysts there is an increase 
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in the area aerated and in the area of resonance, owing to the cyst 
falling away from the diaphragm and allowing greater pulmonary 
excursion. T here is not any change if either of the other two conditions 
is present. Radiography may he of the greatest value, as distortion, 
fixation, or elevation of the diaphragm is commonly found in the one 
and intrathoracio opacity in the oilier. Calcareous change in the 
adventitia in this situation is often seen in old cysts and gives a char- 
acteristic radiograph. 

(r) Treatment 

As the tendency for complications to occur increases as these cysts 
enlarge, operation should he advised in all cases except those in which, 
owing to the degree to calcification present, the cysts are judged to he 
dead or quiescent. Operative interference in this type of case is often 
followed by persistent sinus formation due to the introduction of quiet 
infections, the thick calcareous wall then separating so slowly that a 
sinus may persist for many years. 

Because (i) radiotherapy has been found to have no elTecl on the 
parasite, (ii) the small fluid exchange between the parasite and the host 
renders intravenous therapy hopeless, and (iii) death of the cyst in situ 
by no means relieves the patient of the danger of infective complica- 
tions, treatment consists in free surgical exposure by the most direct 
route, care being taken in the case of superiorly placed cysts to avoid 
the pleura, if possible, by making the incision well anteriorly or, 
failing that, to perform the operation in two stages, as pleural con- 
tamination is a very real danger. 

If the cyst is simple and clean, it should be formalinizcd before being 
opened to kill the scoliccs, which, if any are left in the field of operation, 
must always be regarded as a potential source of secondary cysts. 'Hie 
contents should next be evacuated by a pump and the laminated 
membrane removed. The parasite is not adherent to the inner wall of 
the adventitia, so that in the case of simple cysts the collapse of the 
cyst after opening causes it to separate, and it can then be easily coaxed 
out by means of a couple of pairs of ovum forceps. In the case of 
multilocular cysts an ordinary table-spoon aided by a wide-bore pump 
is very useful in scooping out the daughter-cysts and debris. The 
adventitia is then filled with normal saline and sutured, the wound 
being closed without drainage. In most cases, however, in adults at 
least, the cyst contains daughter-cysts and may contain some bile- 
stained fluid or debris. These cysts can often be treated in the same 
manner, although formalinization before opening is not so useful, as 
it cannot affect the scolices within the daughter-cysts. It should, how- 
ever, be used to prevent contamination of the wound. If the cyst 
appears clean and sterile, it should be filled with saline and sutured. 
Drainage is not necessary in many cases; if there is any uncertainty 
in the mind of the surgeon, he should leave one suture long as a guide 
to the post-operative puncture which may be needed, or put a tube 
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down to the suture line. In any case in which suspicion as to the sterility 
is aroused a drain should be placed in the cyst. 

(2) — Complicated Hepatic Cyst 

Complications of the cysts are practically always associated with 
some degree of leakage or rupture. This causes, as a rule, dramatic 
alteration of the clinical picture, and in approximately 70 per cent of 
cases this is why patients seek advice. The complications which may 
happen to a hepatic cyst are very numerous and in order of import- 
ance are: (a) intrabiliary rupture; (b) suppuration; ( c ) intraperitoneal 
rupture; (d) intrathoracic rupture; and ( e ) other forms of rupture. 

(a) Intrabiliary Rupture 

There seems to be little doubt that in the adult this is the commonest 
complication of hepatic cysts, varying from a small leakage with some 
biliary contamination of 
the cyst contents to frank 
rupture into the larger 
ducts with the passage of 
hydatid debris down the 
duct and a close simula- 
tion of biliary colic. The 
rupture usually takes 
place into the larger intra- 
hepatic ducts; Fig. 87 
shows the relative fre- 
quency of the various 
sites. 

The cyst nearly always 
contains daughter-cysts 

and debris, which may Fig. g7 — Diagram Q f sites of intrabiliary 
be forced into the ducts rupture of hepatic cysts 

and so enter the duo- 
denum. Owing to its resistant nature the laminated membrane can 
often be recovered by washing the stools. Various degrees of obstructive 
jaundice and infective cholangitis must occur in many of these cases. 

Clinically, this type of rupture is rare before the age of twenty, reach- 
ing its peak incidence between thirty-five and forty-five. The actual 
rupture is often spontaneous but may occur after trauma or muscular 
effort, and the pain and symptoms so produced may be the first sign 
of hydatid disease. Very often, however, there are premonitory symp- Premonitory 
toms of hepatic pain and intermittent jaundice, sometimes with symptoms 
anaphylactic symptoms, which may at first be rather misleading. The 
first symptom is usually severe biliary colic, which may recur over a 
period of years. In some cases actual fractional evacuation of the 
contents of the cyst with ultimate natural cure may occur. Various 
anaphylactic symptoms, especially urticaria and pruritus, are common. 
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Jaundice is a constant symptom and \arics from mild transient attacks 
to true obstructive jaundice. The common occurrence of jaundice in 
hepatic hydatid disease can hardly he o\er-emphnsi/ed. I Tver may he 
entirely absent for months, but with the almost inevitable onset of 
infective processes in all cases in which the leakage continues inter- 
mittent fever with rigors appears. 

These eases simulate cholelithiasis very closely, and this is the 
commonest error of diagnosis even in Australia. Hydatid disease 
involving the duets tends to occur at a somewhat eailier age than stone 
in the common duct and, unlike gall-stones, a fleets males a little more 
often than females (occupational aetiology); gall-stones often give a 
fairly long history, whereas hydatid disease is often dramatic in its 
onset, and the pain produced by the soft slippery hydatid membrane 
is not so severe as that of gall-stones. Hepatomegaly is the rule in 
hydatid disease, and examination of the stools under a tap of running 
water will often reveal hydatid debris. Radiography and the immuno- 
logical reactions are invaluable aids to the diagnosis of these eases. 

In untreated cases the symptoms may continue foi many years (up 
to twenty-seven in one ease), while fractional evacuation of the cyst 
takes place, but the patient continually runs the risk of infective 
cholangitis with its serious if not fatal consequences. 

As soon as the diagnosis is made, operation should be advised. This 
consists in evacuation and drainage of the cyst with or without (depend- 
ing on the degree of block and infection) drainage of the common bile 
duct. There are many interesting surgical problems associated with 
the management of these cases, for a consideration of which special 
articles should be consulted (Finocchietto; Carrodus). 

(ft) Suppuration 

This is caused by the introduction of organisms, practically always 
from the biliary passages, into the cyst. This can only occur after some 
degree of intrabiliary rupture and is a common sequel of any such 
rupture. The organisms vary greatly, but in at least 20 per cent of cases 
anaerobic bacilli arc present. The cavity becomes filled with pus, the 
adventitia as a rule is converted into a pyogenic membrane, and the 
surrounding hepatic tissue often shows signs of hepatitis. 

Clinically these cases show all the symptoms and signs of intrahcpatic 
suppuration. As a safety-valve effect may be present, the tension and 
the degree of toxaemia produced vary greatly. Although as a rule the 
latter is severe, a large infected cyst of low tension is sometimes com- 
paratively well tolerated. In some eases the cavity contains gas, and 
so a hepatic pneumocyst is produced which gives varied signs on 
percussion or radiography. 

In those cases in which frank intrabiliary rupture has taken place 
with classical signs and symptoms the diagnosis is readily made. In 
other cases, however, there may be great difficulty in determining 
whether the infective process is intrahepatic or extrahepatic and whether 
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it is hydatid in nature or not. As a rule, however, the use of a combina- 
tion of the diagnostic procedures indicated above leads to a correct 
diagnosis. 

The cysts should be freely drained without delay, care being taken to Treatment 
avoid contamination of either pleura or peritoneum. The contents, 
often very foul and highly infected, are a great source of anxiety to the 
surgeon from this point of view. The sudden introduction of aerobic 
conditions with the open drainage not infrequently allows latent 
streptococci to multiply and produce a complete alteration of the 
bacterial flora, often with fulminating toxaemia. 

(c*) Intraperitonea I Rupture 

This complication is relatively frequent and is the commonest com- 
plication seen in young subjects owing to the tenuity of the cyst wall 
at this age. It may be produced by injury of any sort or may occur 
spontaneously. The spilling of hydatid fluid and elements, usually in 
the form of scolices or small daughter-cysts, gives rise to a series of 
immediate and delayed phenomena, some of which have already been 
mentioned. They mainly depend on the condition of the cyst and are 
best summarized in the following table: 


POSSIBLE EFFECTS OF INTRAPERLTONEAL RUPTURE OF HEPATIC 

CYST 


Type of Immediate Effect on Original Late Peritoneal 

Rupture Effects Cyst Effects 


Univesicular cyst 
with extrusion 
of intact cyst 
(very rare). 

Univesicular cyst 
with rupture of 
laminated mem- 
brane (common 
in young sub- 
jects). 


Multivesicular 
cyst without 
biliary con- 
tamination or 
connexion. 


Multivesicular 
cyst with biliary 
contamination 
or connexion. 


Often none 
noted. 


Scar formation at site 
in liver. Biliary leak, 
very rare. 


Single omental or pel- 
vic cyst in new site. 
Choleperitoneum 
practically unknown. 


Anaphylactic Reactive daughter-cyst 
and peritoneal formation usual, with 

shock. closure of rent; biliary 

leakage rare; suppura- 
tion rare. Sometimes 
the whole mother-cyst 
is extruded, and a scar 
is formed in the ori- 
ginal site. 


Multiple secondary 
cysts of the abdom- 
inal cavity almost 
invariable; pseudo- 
tuberculous thicken- 
ing of the peritoneum 
rare. Choleperi- 
toneum or peritonitis 
also rare. 


Anaphylactic Recurrence from re- 
and peritoneal sidual daughter-cysts; 

shock. scar formation if all 

extruded; primary or 
secondary biliary leak- 
age at times; some- 
times suppuration 
occurs. 


Secondary cysts from 
daughter - cyst im- 
plants. Choleperi- 
toneum sometimes 
occurs as delayed 
effect. After some 
delay suppuration 
may also occur. 


Anaphylactic Biliary fistula into Choleperitoneum 
and peritoneal peritoneum ; second- usual, suppuration 

shock. Chole- ary suppuration some- common; secondary 

peritoneum. times. sowing of cysts can 

occur sometimes, 

even in spite of bile. 



Clinical 

picture 


Chole - 
peritoneum 


Treatment 


Clinical 

picture 
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After the rupiuie a provioush noted swelling ma\ disappear As a 
rule the patient experiences severe upper abdominal pain with shoek 
and melanism. Anaplnlactic .symptoms are verv common, and the. 
common occurrence of mtiearia ami pi minis often leads to the diagnosis 
of gastro-ententis. 

After a few days in most cases the patient appeals to have completely 
recovered. Many such cases in children have been misinterpreted both 
by practitioners and by parents, hemp, legarded as food poisoning, 
abdominal colic, or gaslro-enleritis. 

In simple eases without biliary contamination or infection secondary 
daughter-cysts develop in the abdominal cavity and do not become 
clinically manifest until after the lapse of live to fifteen vears, when 
they arc large enough to produce multiple palpable tumours. Some- 
times the rather puzzling abdominal cusis of the past is then icmcmbered 
and a correct retrospective diagnosis made. 

In other cases the hepatic cyst may communicate with a bile duct, 
and the contents may as a result be grossly bile-stained or even infected. 
Infection is rare, blit infective peritonitis has been observed. In the 
former event a hydatid eholeperitoneum may lesult; this is a very 
interesting condition, and it is often only the detection of bile-stained 
ascitic fluid that leads to a diagnosis (I)cve, 1907). 

These eases, if diagnosed, should usually be cxploied surgically. As 
complete an abdominal toilet as possible should be carried out, drainage 
as a rule not being required. The patient should be warned of the 
probable development of secondary cysts some years later. 

{(!) hit rat horacic Rupture 

This is relatively rare, but is well known in all countries in which hydatid 
disease is common (Dove, 1907). Rupture usually takes place from a 
large right subdiaphragmatic hepatic cyst through the right cupola into 
the pleura and may produce a oholethorax or a eholepyothorax, or 
into a bronchus by way of previously formed adhesions and pulmonary 
consolidation. There are many anatomical types possible and as a 
result many different pathological pictures, such ns a combination of 
intrathoracie and inlrabiliary rupture, in which case there may be 
profuse biliary expectoration. 

There may be prodromal signs, such as pleurisy or low-grade pneum- 
onia, before the actual rupture takes place, but very often the first 
sign is the onset of severe tearing pain in the chest, often with the 
expectoration of blood-stained saline fluid, pus, blood, or bile. The 
contents of these cysts arc often infected and very foetid, and owing 
to the presence of numerous daughter-cysts fractional evacuation lakes 
place through the bronchus over a long period, unlike the cases of 
intrabronchial rupture of a pulmonary cyst, which being large and 
simple often causes one very voluminous expectoration. The appearance 
of bile in the sputum is diagnostic of a hepatic communication, and in 
some distressing cases practically all the patient's bile may be side- 
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tracked through a bronchus. So long as any hydatid material persists, 
the patient as a rule notices a fishy taste in the sputum. Radiography 
sometimes reveals a characteristic appearance. 

In those cases in which intrapleural rupture takes place, after the initial 
pain and shock the patient usually presents the picture of empyema 
thoracis, and the discovery of bile-stained pus in the aspirating syringe 
often comes as a complete surprise. Treatment of these cases may be Treatment 
very difficult; unless the surgeon is aware of the vagaries of hydatid 
pathology, mistakes are easy. If the hepatic cyst can be adequately 
drained at a dependent spot and any complicating empyema thus be 
controlled, the patient usually makes good progress. 

(e) Other Sites of Rupture 

These are rare, but ruptures of hydatid cysts into the stomach, intesti- 
nal tract, pelvis of the kidney, urinary bladder, and venous system are 
all well known. 


7.-CYSTS OF THE PERITONEUM AND PELVIS 

(1) — Aetiology 

694.] Primary cysts in this region are rare but do occur as simple cysts 
in any situation. As a rule cysts here are multiple and are really secondary 
cysts derived from a previous intraperitoneal rupture of a hepatic cyst 
as above described. More rarely a primary splenic, renal, or omental 
cyst is the source. As a general rule all multiple cysts of these cavities 
are secondary cysts, and in such cases a cyst containing daughter-cysts 
should be suspected in the liver. 

(2) — Clinical Picture 

There is often a history of a previous operation on a cyst in the upper History 
abdomen, in which event the secondary cysts are due to spilt scolices, 
or of some injury, or of some peculiar and often misunderstood attack 
of upper abdominal pain. All of these will be dated back five to fifteen 
years by the patient, who at the time he presents himself will complain 
of gradual enlargement of the abdomen or possibly of the presence of 
one or more lumps. 

On examination these patients present rounded cystic swellings in the 
abdomen, these being freely movable and neither tender nor painful. 

In advanced cases the whole peritoneal cavity may be packed with cysts, 
a condition known as hydatidosis. These are due to secondary and 
tertiary rupture of the secondary cysts with fresh sowing of scolices, and 
as a result the cysts may be of very different sizes. These patients often 
complain of repeated anaphylactic attacks, which apparently correspond 
to the repeated ruptures. 

Cysts of the pelvis often occupy the rectovesical or the recto-uterine Pelvic cysts 
pouch (pouch of Douglas), where they produce symptoms of pressure 



Pi ognosis 


Clinical 

picture 
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;nul cause ildounilv of the bladder, iccitim, oi utcius. \s a icsull there 
me sc\ei a I clinical pictmes. The umimouest clinical disu»\ei\ on vaginal 
or rectal c\ammalioii is an clastic c\stic tumour, w hich mav he mistaken 
lor an maiian c\st m the female oi a eieatlv enlained pmstale in the 
male. In other eases symptoms of disouleied pel\k function are pro- 
duced hy pressuie elVeets. 

(3) — Treatment 

The only treat men ( is repeated surgical opeiation with lormalim/ation 
and evacuation of the cysts. Although the toleiation of the patient for 
these often innumerable cysts is surprising although they rarely cause 
much interference with the functions of abdominal \iscera, and although 
nuilliple operations sometimes cute, the prognosis is \eiv giavo. 


8.-PUUWONARY CYSTS 

6 ( >5.| Primary pulmonary cysts compiise about 10 pci cent of all cysts 
in the adult, but it is probable that, as many patients undergo spon- 
taneous natural cure, this lip, are is an undeieslimate. The right lung is 
a fleeted more often than the left in the proportion of 65 to 35, and 
multiple infestation is commoner than is usually recognized. The cyst 
grows relatively rapidly in this situation owing to the vascular non- 
resistant tissue, and, although rupture into a hionelitis is the usual 
termination, sometimes very large intact cysts occupying the greater 
part of the chest cavity are seen, even in young subjects. These cysts are 
fertile single cysts as a rule, daughtcr-cyst formation being very rare. 

(1) — Simple Pulmonary Cysts 

Clinically these are strangely latent, although patients harbouring a 
cyst of quite ordinary size (4 inches diameter) often show delayed 
resolution of ordinary respiratory infections (K. Fairley, P)22). A dry 
cough is common, but pain or dyspnoea even in the case of relatively 
large cysts is rare. Haemoptysis is very common, being present as an 
early or initial symptom in 60 per cent of uncomplicated eases; it is only 
severe, however, when associated with actual intrabronchial rupture. 
Examination reveals all the signs of an intrupulmonary tumour, de- 
pending on the size and the site of the cyst. 

The association of cough with haemoptysis in a relatively young adult 
leads to the suspicion of pulmonary tuberculosis. Radiography, how- 
ever, gives a characteristic picture owing to the opacity of the saline 
contents of an unruptured cyst and has revolutionized the diagnosis of 
this condition. A rare source of error is neoplasm or the lung; when 
cysts are near the hilum, the diagnosis must be made from mediastinal 
tumour and from Hodgkin’s disease. The Casoni intradermal test is 
very valuable, being positive in about 86 per cent of cases, but the 
complement-fixation test is often negative owing, no doubt, to the small 
amount of specific antigen that has been absorbed. 
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If the cysts are small and deeply placed, they should be left alone Treatment 
because of the difficulties, mainly of a technical nature, attending 
surgical interference and because at least 75 per cent of them undergo 
natural cure by intrabronchial rupture and fractional evacuation. Sub- 
pleural and larger cysts should be operated upon by a one- or two-stage 
procedure and evacuated. As the use of formalin is contra-indicated 
here, the greatest care must be taken to prevent contamination of the 
field by scolices. 

(2) — Complicated Pulmonary Cysts 

(a) Intrabronchial Rupture 

The common end of all pulmonary cysts of any size is involvement of 
and rupture into a patent bronchus. This may cause a mild leakage which 
may not be recognized or a frank rupture with the discharge of much 
saline fluid, blood, and membrane into the respiratory passages. 

The patient, often an apparently healthy adult, suddenly feels some- Clinical 
thing go in his chest and experiences a sudden pain. This is followed P icture 
by paroxysmal coughing and a rush of blood-stained salty fluid into 
the mouth and nose. Hydatid membrane is often present but may be 
masked by the blood and mucus. Haemoptysis is common and occasion- 
ally alarming. As a rule there is anaphylactic shock due to the absorption 
of hydatid fluid. The patient rarely dies as a result of the primary 
rupture but suffers for some days from paroxysmal cough with inter- 
mittent expectoration of blood or membrane. Very often the symptoms 
then abate, but sooner or later they recur in a milder form. These 
patients, however, may sometimes show surprisingly few symptoms 
for long periods. On examination there are all the signs of a pulmonary 
cavity, the physical signs varying with its degree of evacuation and 
the size of the bronchial communication. When, as often happens, the 
opening becomes blocked and reactionary fluid and air accumulate in 
the cavity, forming a hydatid pneumocyst, peculiar and puzzling signs 
on auscultation or percussion may appear. 

Natural cure of intrabronchial rupture is not uncommon and depends Course and 
on such factors as the following. The size of the cyst is important, as P r °g nos ' ls 
on it will depend the thickness of the adventitia and therefore the 
possibility of complete collapse and the time taken for disintegration 
and expectoration. Small cysts, and therefore cysts in children, may be 
expected to undergo such a cure more readily. The size of the bronchial 
communication and its position in respect of the cavity are also 
important. The larger the bronchial opening and the more dependent 
its position, the better are the chances of evacuation. The site of the 
cyst is also important. Apical cysts are more likely to involve the 
bronchi while they are yet small, and the opening thereinto will probably 
be inferior to the cyst cavity and so will facilitate drainage. Deeply 
placed parabronchial cysts will also fulfil most of the conditions. All 
authorities agree that the prospect of natural cure in this type of cyst 
is very good, up to 75 per cent at least. These cysts, however, rarely 



come lor diagnosis luToio mpliiu* lias taken plan*. bill ilk* lontine use 
of \-ra\s will lead to t hoi i iveoenition nmu' niton m the luture. After 
rupture a eaieful lustois sliouhl be taken about l ho amount of fluid 
and membrane e\peeloiated, an aecmate steteoseopie t. allograph taken 
to ascertain the si/e and site of the ca\it>, and the pi osmosis based on 
this. Subpleural e\ sts are often huge beloieihe\ luptmeintoa bronchus, 
and the opening is often not infeiu>r. Hemal adhesions are often piesent 



Puj. 88.- Radiograph of pulmonary pneumoeysl due to intrahronehial rupture 
of simple hydatid cyst in a man aged 2<> 

and, combined with the presence of the somewhat thick adventitia, 
may preclude complete collapse, so that thorough evacuation and 
natural cure arc rare. Infection, too, is more likely to occur. The older 
observers saw many cases of this type and on them based their rather 
gloomy prognosis. 

This condition closely simulates pulmonary tuberculosis, particularly 
if the early history of the rupture is incomplete or inaccurate. If the 
cavity is completely evacuated of fluid and contains only crumpled 
membrane, there may be very few physical signs, and oven a good 
radiograph may give little information. Careful examination of the 
sputum for tubercle bacilli and hydatid products should be carried out; 
the fishy taste of the sputum, mentioned on page 555, may persist so long 
as any hydatid membrane remains in the cavity. If the collapsed adven- 
titia is relatively thick, good and characteristic radiographs may be 
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obtained, and in all cases of pneumocyst the picture is almost diagnostic 
(see Fig. 88). 

These cases should be treated expectantly; surgical interference, how- Treatment 
ever, is indicated if a pneumocyst is produced or if symptoms of 
infection supervene. 

( b ) Suppuration 

This is a common sequel of intrabronchial rupture and occurs when 
the bronchial opening is neither inferior nor large enough to allow of 
free evacuation. The clinical picture then changes to one of pulmonary Clinical 
abscess, although the degree of toxaemia differs according to the tension P ictlire 
inside the infected cavity. There is the usual risk of extension to the 
pleura or throughout the lung. Foul expectoration, recurrent haemo- 
ptysis, cough, and pyrexia are the outstanding clinical features. 

In these cases the cavity must be treated like an abscess and drained. Treatment 
Technical difficulties, mainly in respect of the pleural cavity, are 
present but can be overcome if adhesions are present or, in their 
absence, by a two-stage procedure. 

(c) Intrapleural Rupture 

This is rare and, although it may occasionally lead to secondary echino- 
coccosis of the pleural cavity from sowing of scolices under sterile 
conditions, it usually, owing to the coincident presence of a bronchial 
communication, produces a hydatid pneumothorax, which in turn may 
become a pyopneumothorax (Deve, 1925; Barnett). 

As a rule severe spontaneous pain in the chest with shock and ana- Clinical 
phylactic symptoms is the outstanding feature. Dyspnoea and cyanosis P icture 
are sometimes extreme, and examination of the chest reveals typical 
pneumothorax, which is rarely of the valvular type. After the initial 
symptoms the patient usually rapidly improves. 

The condition may remain non-infected and the patient may develop Differential 
secondary cysts of the pleura, but, as a rule, infection of the fluid in dia z nosis 
the pleura takes place. The condition is usually mistaken for tuberculous 
pneumothorax, although this, unlike hydatid disease, is rare before 
the age of sixteen, is commoner on the left side than on the right, 
and may be associated with a suggestive history, and Mycobacterium 
tuberculosis may be found in the sputum and signs in the opposite lung. 
Radiography may give information of positive value in both conditions. 

Removal and examination of some of the pleural fluid, which is always 
present after a day or two, may reveal hydatid hooklets or a cellular 
exudate composed almost entirely of eosinophil cells. The immuno- 
logical tests for hydatid disease are invariably positive in the presence 
of this disease. 

Most of these cases should be subjected to thoracotomy and the con- Treatment 
dition found dealt with, a complete toilet of the pleural cavity being 
carried out. 
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YSTS Oh THE BRAIN 

(1) Primary 

Incidence 6%. | Primal v evsts of the hi am aie due to blood borne hexaeanth 
embryos. Owing It) the ielali\e M/e of the earolui aiteiies in children 
the brain is the most commonly a lUvicd site (4* l > per cent) after the 
Ium\s. This is the tine incidence of pnniaix cysts and, as few of these 
patients reach adult life, at any rate with the c\st intact, infection of 
the brain in the adult is only 0-7 pet cent. On the other hand, secondary 
cysts, which aie metastatic and multiple, aie praetiealh confined to the 
adult (Dew, 19.11). 

Those primary cysts usually occur m the cerebrum; they g row 
relali\ely rapidly and, allhough they may reach a \ety large size, remain 
univesieular. I ike other eeiebral Inmouis they pnuhiee \aiious local 
and general symptoms, and their localization calls loi the use of all the 
usual modern methods of diagnosis (see Plate VI). (See ( \si in amsis, 
Vol. Ill, p. 5dl.) 

C’otebral cysts should he treated h> craniotomy and c\acnation without 
drainage. 

(2) — Secondary 

These are always due to left-sided intracardiac rupture of a simple 
fertile cardiac cyst, the seoliees being, carried as minute emboli to the 
brain, in which after two to lour years they produce multiple cysts. 
Death is usually due to increase of intracranial pressure with a protean 
symptomatology due to the multiple lesions, but sometimes before this 
occurs a second intracardiac rupture takes place with fatal embolism 
of the middle cerebral artery from the small daughter-cysts then present 
in the original cyst. 


10.— CYSTS OF THE SPLEEN 

697.] These are well known and are very often associated witli a hepatic 
cyst. A splenic cyst produces a tumour in the splenic region, and clinic- 
ally the cyst may either pass into the abdomen, where it simulates other 
cystic swellings of this region, or elevate the diaphragm, in which event 
it may remain latent for years. Complications, of which the most frequent 
is leakage into the peritoneal cavity, are relatively rare (Mills). 


U.-CYSTS OF THE KIDNEY 

698.] Cysts of the kidney, if uncomplicated, cause the symptoms and 
signs of a renal tumour. The common end, however, is rupture into the 
renal pelvis with the passage of debris down the ureter, the condition 
closely simulating renal colic. Hydatid material may be found in the 



Radiograph of skull of boy aged 13 showing air in a univesicular hydatid cyst cf the 
occipital lobe of the brain. There were evidences of intracranial tumour, but localizing 
signs were absent, and bilateral ventricular puncture was attempted. The right ventricle 
was entered at 4-5 cm. and seemed to be displaced laterally. The left needle struck 
fluid under high pressure at 2 cm. Air was introduced into each needle, and the 
radiograph showed that the left needle had entered a large cyst. The crumpled 
laminated membrane can be seen stretching across the cyst. The fluid was found to 
have a high saline content, but no hooklets were found. Operation disclosed a typical 
simple cyst, which was removed. The patient made a complete recovery 

Plate VI 


f To face p. 560 
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urine, and fractional evacuation may go on for many years, although, 
infective processes often intervene with modification of the clinical 
picture. Nephrectomy is usually indicated sooner or later (Craig). 


12.— CYSTS OF THE BONES 

699.] In this situation the hydatid process assumes a peculiar diverticu- 
late form owing to the resistant nature of bony tissue. The parasite 
grows extremely slowly along the bone canals, and semi-solid hyaline 
masses with little tendency to form fluid are produced. When, however, 
the disease invades the soft tissues, typical cystic para-osseous swellings 
are produced. The bones most commonly affected are the femur, ilium, 
spine, tibia, and humerus. Clinically it is manifested by a relatively 
painless spontaneous fracture, an extra-osseous cystic swelling which 
simulates cold abscess very closely, or, in the case of the spine, pressure 
effects on the spinal cord. Treatment is entirely surgical and is unsatis- 
factory because of the difficulty of delimiting the diseased area. In 
hydatid of the spine with compression paraplegia the decompressive 
effect of laminectomy may be of temporary value. 


^.-MISCELLANEOUS CYSTS 

700.] Hydatid cysts have been reported in practically all organs and in 
all sites. Small cysts may in some situations, such as the orbit, spinal 
canal, and heart, produce symptoms while yet small, but in the main 
they are strangely latent, simply producing a slowly progressive cystic 
swelling. In all such cases the diagnosis may be in doubt, but the 
immunological tests have a distinct value. 


±4,— ECHINOCOCCUS ALVEOLARIS 
(1) — Historical 

701.] In 1855 Virchow first pointed out the echinococcal nature of a 
peculiar disease of the liver which was relatively common in Tyrol and 
neighbouring regions and had for long been regarded as a variety of 
colloid cancer. Since that time two schools of thought have existed as 
to the nature and aetiology of this peculiar variety of hydatid disease. 
The monists, represented by Virchow and several European patho- 
logists, believed that it was an example of parasitic variation and that 
there was only one taenia; the dualists, represented by Posselt, Mangold, 
and some other pathologists, Austrian and French, maintained that 
there were two distinct parasites. The dualists’ main argument was based 
on the fact that the disease apparently had a very narrow geographical 
distribution, mainly in central Europe, and that it was unknown in the 
E.M. VOL. vi 20 
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classical hydatid omiiiIiux Iceland. Australia, and South America. 
The mom.sls could not answer this sauslaetonls , but countered with 
the aigument that, if theie were two dislmet pumsucs. one confined to 
man, the parasitic life e\elc could not he completed, as dog*, did not have 
access to human livers. A contro\ois\ which constitutes one of the most 
interesting in pathology has been carried on lor neail\ se\enty years, 
and in spile of a good deal of inconclusive animal cvpct imentation 
complete unanimity has not been reached. I >eu\ the Drench authoritv, 
lor many years leaned towards the side of the dualists, but the discovery 
of more and more eases outside the alleged nanow geographical dis- 
tribution and the reports of transitional (\pes ha\c at last pcisuaded 

him of the soundness of 
the monist doctrine. 1 
iceorded the tirsl case in 
.Australia and have for 
some time championed 
this monist cause, hut 
Posselt has not yet been 
persuaded. ( I >eve, 191?., 
19.M; Dew, \ <)M ; Possclt.) 

(2) Morbid Anatomy 

r I Ik* disease usually a Heels 
the liver and is character- 
ized by the presence of 
innumerable small irregu- 
lar cavities containing 
crumpled and discoloured 
hyaline material, all en- 
closed in a dense non- 
vascular adventitious tissue, which often shows some calcification. These 
cavities rarely exceed one centimetre in diameter, there is as a rule 
little hydatid fluid in them, seolices arc often absent, and the lesion 
after fixation looks rather like a sponge. There, is no (race of 
peripheral encapsulation, the outline is irregular and indefinite, and the 
lesion insidiously invades all the surrounding tissues. As a rule there 
are central necrosis and cavitation of the central portion, the resultant 
brownish or bile-stained fluid containing broken down hyaline material 
and debris. This picture is so unlike ordinary hydatid disease that it is 
not surprising that its true nature was overlooked (see fug. 89 ). 

(3) — Clinical Picture 

The disease is often found at operation or at necropsy, but accurate 
diagnosis is sometimes made in those countries in which it is relatively 
common. The hepatic type is the commonest, the earliest manifestation 
consisting of digestive disturbances, anorexia, and hepatic discomfort, 
followed by the insidious onset and persistence of jaundice. The liver 



bio. 89. ■ ■ Echinococcus alvcolaris in liver (first 
reported Australian ease) 
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enlarges, sometimes irregularly, and nodular areas, which often gradually 
become fluctuant, appear on its surface. Infective complications with 
pyrexia are common, but the disease is essentially chronic, symptoms 
extending over a period of a year or two. 

In some ways this disease simulates carcinoma very closely, as it usually 
occurs in middle age, but its chronicity is an important diagnostic 
feature. The immunity tests to ordinary hydatid antigen are usuallv 
positive. 

(4) — Treatment 

Although in a few recorded cases complete excision of the tumour 
has been carried out successfully, the tumour is generally much too 
extensive for this procedure. In most cases operation appears to be futile, 
and in the present state of knowledge the prognosis is hopeless. 
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1922 . 




HYDATIDIFORM MOLE 

See Chorionepithelioma and Hydatidiform Mole, 
Vol. HI, p- 216; and Placenta, Development and Diseases 


HYDRAMNIOS 

See Pregnancy 


HYDROCELE 

See Testis and Cord Diseases 
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Reference may also he made to die following tides: 

HR AIN RUMOUR < I R1 BROSIMNAI II HID 


t.-DIiHNITION 

702.] In its broadest sense this title includes all conditions in which 
there is an increased volume of cerebrospinal fluid within the skull. 


„ , , 2.-ABTIOLOGY 

General aetiology 

fluid br ° Spina ^ ccrc ^ ros P* na ^ is secreted by the choroid plexuses into the 
lateral ventricles, permeates through the interventricular foramen 
(foramen of Monro), third ventricle, and cerebral aqueduct (iter of 
Sylvius), and byway of the foramina in the roof of the fourth ventricle 
enters the subarachnoid space. Within this space it surrounds the spinal 
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cord and brain. It is absorbed through the arachnoid villi which 
invaginale the walls of the intracranial venous sinuses. (See Vol. Ill, 
pp. 53 and 356.) 

Theoretically hydrocephalus may be caused by the following con- 
ditions: 

(i) Obstruction to the flow of cerebrospinal fluid between its source Obstruction 
and the channels of absorption. This may result from blockage of one 

or other side of the foramen of Monro, the third ventricle, cerebral 
aqueduct (iter of Sylvius), fourth ventricle, or foramina of Magendie and 
Luschka: or it may occur as the result of obliteration of the subarachnoid 
channels surrounding the brain-stem, with the result that the cerebro- 
spinal fluid after leaving the ventricular system is unable to find its way 
upwards to the arachnoid villi. Obstruction at one point or another is 
the common cause of hydrocephalus. 

(ii) Excessive secretion. This may result from venous congestion of Excessive 
the choroid plexuses, as for instance when one of the lateral sinuses is secretion 
thrombosed. 

(iii) A defect in the mechanism of absorption. In animals a suspension Defective 
of carbon particles injected into the cerebrospinal fluid causes hydro- absor P tion 
cephalus apparently by plugging the arachnoid villi. Indubitable 
examples of this cause of hydrocephalus have not been observed in the 
naturally occurring disease. 

For practical purposes hydrocephalus is usually classified as congenital 
or acquired. 

Congenital hydrocephalus 

Rarely a cause is found for this condition in malformation (e.g. atresia 
of the cerebral aqueduct) causing obstruction to the outflow of cerebro- 
spinal fluid from the ventricles. 

Acquired hydrocephalus 

The commonest cause of acquired hydrocephalus is cerebral tumour 
(see Yol. II, p. 627). Tumours situated in the third ventricle or in the Tumours 
posterior fossa are apt to cause hydrocephalus, even if they are of small 
volume. Hence, for instance, one of the early signs of a mid-cerebellar 
tumour in a child may be enlargement of the head. After tumour the 
commonest cause of acquired hydrocephalus is adhesive meningitis Meningitis 
around the fourth ventricle or the brain-stem, such as may result from 
meningococcal meningitis. Syphilitic meningitis, congenital or acquired, 
may produce the same result. 

In children and adolescents hydrocephalus may sometimes occur after Toxic 
otitis media (see Vol. IV, p. 436). In these cases there will usually have hydrocephalus 
been thrombosis of one lateral sinus. There are, however, exceptions 
to this rule, which suggest that inflammation in the neighbourhood of 
the meninges may, in some way unknown, cause over-secretion of the 
cerebrospinal fluid or interfere with its absorption. Analogous to these 
are cases of hydrocephalus following infection of the nasopharynx or 
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In some instances the hichmsc ol volume ol ictcbt ospmal Until is onl\ 
compensaloiy foi loss ot brain volume, as m lonycntial 01 nominal 
cerebral atrophy. In such conditions thru* is ,111 mrieasr ot tin* thud 
within the \entiieles (internal hsdt oi.rpli.this) and in the sutuim hnoid 
spare (externa! Imlroccphalus). I he ai cumulation ot Hind in these 
diseases is of no clinical mipoi inner In all othci v, inches oi hvdro- 
cephahis the excess of fluid is mulct 1 net eased picssmv. As a icsull of 
this in the infant or voting v. tnUl the solutes sepatatr and the skull is 
expanded. In older children and adolescents lone continued ptessure 
causes erosion and thinning of the hones 1 hose ot the \ault hau* 
impressed upon their inner surfaces the outlines ol the piomment gvri 
(see Plate VII), and at the base thcie are expansion of the sella turcica 
and erosion of the clinoid processes, fhe harder hones of the adult are 
less apt to , sillier, and if there is au> atropliv it is usuallv confined U> 
the clinoid processes. In proportion to the distension of the lateial 
ventricles, the cerebral hemispheres arc eompicsscd and ina\ eventually 
stiller atrophy. If the hydrocephalus is obstructive, the distension is 
naturally limited to those parts of the ventricular system winch lie 
between the obstruction and the choroid plexuses. 


4.~CI,iNIC:AL PICTIJRK 

C 'ongenifal hydrocephalus 

The enlargement of the head may be present at birth and produce 
dystocia (see Vol. V, p. 369 ), or it may be apparent in the early days of 
extra-uterine life. The head is uniformly enlarged, the frontal hones bulge 
forwards above the eyes, and the eyes are displaced forwards and 
downwards. The scalp is taut and thin, and its veins are distended. In 
severe cases the weight of the head prevents the child from retaining 
a vertical posture, and sores are apt to develop from pressure of the 
head upon the pillow. Optic atrophy is usually present and sometimes 
squint or nystagmus. Convulsions are common. The limbs, especially 
the lower limbs, arc often spastic and the plantar responses extensor. 

Acquired hydrocephalus 

The symptoms of acquired hydrocephalus are those of increased 
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intracranial pressure. In the child enlargement of the head with separa- Pressure 
lion of the sutures and a “cracked pot’ percussion note over the coronal e Jf ects 
(fronto-parietal) suture are conspicuous signs. These are most evident 
in young children and of slight importance after the age of eight 
or ten. 

The less the expansion of the skull the earlier on the whole is the 
development of other symptoms. Chief among these are headache, 
vomiting, and papilloedema (see Papilloedema). The headache is of Headache 
bursting character, occipito-frontal or generalized, and in the early 
stages tends to occur in bouts, especially in the early morning. It may 
be aggravated or provoked by anything which increases the intracranial 
pressure, such as coughing, stooping, or straining at stool. The vomiting Vomiting 
is usually associated with the headache but may occur independently 
or with very little headache, particularly in the early morning. It may 
be very sudden — so-called projectile vomiting — or may be preceded by 
nausea. Sometimes waves of nausea may occur without actual sickness. 
Papilloedema as a rule follows headache and vomiting after a short Papilloedema 
interval, but in some cases the former symptoms may be so insignificant 
that failing vision from secondary optic atrophy may be the first evidence 
of grave intracranial disease. 

In the later stages of hydrocephalus many other symptoms may Later effects 
occur, such as lethargy, mental deterioration, fits, cranial nerve palsies 
(especially the sixth), and extensor plantar responses. The distension 
of the third ventricle may by pressure upon the hypothalamus and 
subjacent structures lead to drowsiness, obesity, and, in young persons, 
optic atrophy. The pressure of the cerebrospinal fluid (see Vol. III, 
p. 56) is increased often above 300 mm. of fluid. Radiography of X-rays 
the skull, in the later stages, shows in a young child separation of the 
sutures and in an older child or young adult thinning of the skull 
with convolutional markings on its inner surface (see Plate VI 1). The 
clinoid processes may show erosion and the pituitary fossa be enlarged 
in its antero-posterior diameter. 


5.-COURSE AND PROGNOSIS 

Congenital hydrocephalus 

The patients who survive present as a rule, in addition to the enlarge- 
ment of the head, other symptoms such as mental defect, fits, or optic 
atrophy, but occasionally in mild cases the large head may be the only 
relic of the condition. 

Acquired hydrocephalus 

The prognosis in acquired hydrocephalus depends upon its cause, e.g. 
in the case of a tumour surgical removal may be possible. In the cases Meningitic 
which occur after meningococcal meningitis some patients recover hydrocepha us 
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completely, but some arc left with a liability <u tils and headache and 
some degree of optic atrophy; the same is true of syphilitic patients. 
In both groups death may occur suddenly in an exacerbation of 
increased intracranial pressure, sometimes a considerable time after 
the inflammation Iras ceased to be active. 

The symptoms of toxic hydrocephalus associated with otitis media, 
sinusitis, or nasopharyngeal infection often arouse the suspicion of an 
intracranial abscess. The distinction is not always easy, hut the patient 
with simple hydrocephalus is usually much more alert in mind and 
fit in body than tire patient with hydrocephalic symptoms caused by 
abscess, Moreover, the cerebrospinal Unit! in toxic hydrocephalus, 
although under increased pressure, does not show any increase of cells 
or protein. 

f rom toxic hydrocephalus complete recovery is the rule but may he 
attended by permanent impairment of vision from optic atrophy if 
treatment is inadequate. In the traumatic cases the patient recovers 
but may be liable to recurrent headaches. 


6.-TRKATMKMT 

Congenital hydrocephalus 

Attempts at surgical treatment have so far proved disappointing, and 
there is nothing to be done but to treat symptoms as they arise, 

A cquired hydrocephalus 

I he treatment of acquired hydrocephalus again depends upon its 
cause. The reader is referred to the articles on cerebral tumour (see 
Vol. II, pp, 627 and 637; and Vol. III, p, 67), men i ngoeoeea I men ingitis 
(see Vol. HI, pp. 49 and 62), and cerebral syphilis (see Vol. Ill, p. 63, and 
Neurosy philis). In the toxic and traumatic cases the most satisfactory 
treatment is repeated lumbar puncture, which should be performed at 
first daily and thereafter at diminishing intervals. On each occasion 
the pressure of the cerebrospinal fluid should be recorded and enough 
fluid removed to bring it down to a normal level (see Vol. Ill, p. 57). 
This method of treatment should be continued until the pressure is 
normal, and the patient should thereafter be kept under ophthalmoscopic 
observation until the papilloedeina has subsided. 

Symptoms of increased intracranial pressure associated with hydro- 
cephalus can be relieved for the time being by the intravenous injection 
of hypertonic solutions. Of these the most effective are 15 per cent 
sodium chloride or 50 per cent glucose, the dose for an adult being 50 
to 100 c.c. 



S.KEY 702 ] 


REFERENCES 


571 


REFERENCES 

McAlpine, D. (1937) Brain, 60, 180. 

Penfield, W. (1935) Surg. Gynec. Obstet., 60, 363. 

Schaltenbrand, G., and Tonnis, W. (1936) Zbl. Neurochir., 1, 42. 
Symonds, C. P. (1931) Brain, 54, 55. 



HYDRONEPHROSIS 

See Kidney, Surgical Diseases 


HYDROPHOBIA 


See Rabies 


HYDROTHERAPY 

By MATTHEW B. RAY, D.S.O., M.D., M.R.C.P. 

Senior Physician, The British Red Cross Clinic tor 
Rheumatism; Physician, The St. Marylebone and Western 
General Dispensary, London 

PAGE 

1. DEFINITION ------ 574 

2. EXTERNAL APPLICATION (BALNEOTHERAPY) - 574 

(1) Physiological Basis - 574 

(2) Baths ______ 575 

(a) Immersion Baths - 575 

(b) Douches _____ 554 

(c) Colonic Irrigation - - - _ 585 

(3) Steam or Hot-Air Baths - 585 

(4) Packs ______ 587 

(5) Paraffin Wax - - - - - 588 

3. INTERNAL EMPLOYMENT OF HYDROTHERAPY - 589 

(1) Sources of Mineral Waters - 589 

(2) Types ------ 589 

4. SPA TREATMENT - - - - - 591 

5. CLASSIFICATION OF SPAS - - - - 592 

(1) Circulatory Disorders - 592 

(a) Indications _____ 592 

(b) Suitable Spas ----- 593 

(2) Genito-Urinary Disorders (Pelvic Conditions) - 593 

(a) Indications _____ 593 

(b) Suitable Spas - - - - 593 

(3) Genito-Urinary Disorders (Urinary Disorders) - 594 

(a) Indications _____ 594 

(b) Suitable Spas ----- 594 

(4) Disorders of Metabolism and Digestion - - 595 

(a) Indications _____ 595 

(b) Suitable Spas ----- 596 

(5) Disorders of the Nervous System - - 597 

(a) Indications _____ 597 

(b) Suitable Spas ----- 598 


573 



57- 1 


Functions 
the skin 


HVPKOI ill K \PN 


(b) Kisnu.wom l>i.s« Minus 

!’ \<.l 

v>N 

(.i) Indications 

y>s 

(1>) Suitable Spas 

.V)X 

(7) CnuoNir km i>m uism 

SOU 

(a) Indications 

soo 

(b) Suitable Spas 

bOO 

(S) Skin Disi asis 

bOl 

(a) Indications 

b()l 

(b) Suitable Spas 

b<)| 


Reference may also be made to the follow ing title. 

CIIMATE IN TUP I K I \ I MIN I OP DISPASP 


l-dheinition 

703.) Hydrotherapy, or the remedial employment of water, has to be 
considered under two headings: (i) the external use of water, whether 
plain, medicated, or mixed with other media, as well as in the form of 
vapour and hot air, by means of baths, douches, and packs of various 
kinds (balneotherapy); and (ii) the internal use of water, either plain 
or naturally mineralized, including spa treatment. 


2-EXTERNAL APPLICATION (BALNEOTHERAPY) 

(l) — Physiological Basis 

704J The skin, through its excretory, secretory, and heat-regulating 
functions, by its vast capillary network capable of controlling the 
distribution of blood throughout the entire body, and by an intricate 
nervous mechanism composed of two antagonizing elements of the 
autonomic system in association with a group of endocrine glands, 
is primarily concerned with the reaction of the body to its environ- 
ment. A knowledge of these reactions provides the basis for the 
rational employment of the external measures to be dealt with below. 
In directing treatment to the skin, an endeavour is made so to modify 
its activities that functional disorders of the organism as a whole may 
be corrected. 
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The application of heat, cold, various mechanical agents, light, or Response to 
electricity to the skin calls forth a definite response. This, according to stunuii 
Lewis, is threefold, namely, local vasodilatation, the flare, and local 
oedema. The local dilatation is due to the liberation of a vasodilator 
substance, the flare depends on the local nervous mechanism, and the 
oedema on an independent change in the vessel wall which renders it 
more pervious. Living epidermal cells are thought to produce the 
vasodilator, or H-substance. 

H-substance, which is set free as a result of therapeutic stimuli The H- 
applied to the skin, can produce an allergic shock, characterized by a mbstance 
period of malaise, pyrexia, and an exacerbation of the general and 
local symptoms of the malady for which the treatment is being given. 

This effect is intensified if, in consequence of the measures adopted, 
inflammatory exudates from the neighbourhood of affected joints or 
muscular planes are swept into the circulation. 

The condition induced in this manner is known as the ‘bath fever 1 Bat j l ^ eye ^ 
or ‘thermal crisis’ and usually appears a day or two after the treatment crisis*™ 0 
has begun; indeed it often necessitates the suspension of treatment for 
a short time. 

Many persons, more particularly those of a gouty habit, regard the 
occurrence of a well marked thermal crisis as an excellent augury for 
the eventual success of their treatment. 


(2)— Baths 

The external applications of hydrotherapy include the following: Varieties 

(i) Immersion baths, either full or partial, consisting of plain, naturally 
mineralized, or artificially medicated water at varying temperatures. 

(ii) Douches of plain or mineralized water at varying temperatures and 
pressures, either with or without massage and manipulation, (iii) The 
application of steam or hot air. (iv) The use of packs of various kinds. 

Heat and cold are relative terms. Objects are recognized as cold when Range of 
they have a temperature below that of the skin. Kellogg classified b t gl^f atu 
temperatures as follows: very cold, 32-55° F.; cold, 55-65° F.; cool, 

65-80° F.; tepid, 80-92° F.; warm (neutral) 92-98° F.; hot, 98-104° F.; 
and very hot 104° F. and above. 


(a) Immersion Baths 

The therapeutic effects of an immersion bath are due to the mechani- General 
cal and thermal action of the water on the skin and, through it, on e & ects 
the deeper structures. 

The mechanical effects depend on the pressure of the water on the Mechanical 
parts immersed, and the resistance offered to this pressure by different e ff ects 
portions of the circulatory system. The great vessels are affected least, 
since their walls are under a pressure of from 70 to 120 mm. Hg, 
upon which the pressure from the forty or fifty gallons of water in the 
bath can have relatively very little influence. The veins, capillaries, and 
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These baths are usually given at a lempeiatme between M) 1 and 70 h’. 
'They should not last more than a low seconds unless vigorous move- 
ment of the limbs is kept up or friction applied to the body during, the 
period of inimeision. Cold bathing, is only for tho robust, and is mainly 
employed to tone up the skin after hot applications and to provoke 
a definite reaction (see below). 

The first effect of a cold application is to lessen bodily activity. 'I bis 
continues throughout the application but diiectly aftei its removal, 
provided it has not been continued too long, the return to normal is 
marked by a reaction. Cold at first excites the peripheral nerves, and 
among the surface phenomena associated with its application are pallor 
and coldness of the skin, reflex inhibition of sweating,, and decreased 
beat elimination. If the application is prolonged there result decrease of 
muscular irritability, slowing of the heart, increase in nilerial pressure, 
and leueooytosis. The effects of cold depend on the length of its applica- 
tion and on the reactive powers of the patient. Short applications are 
very effective stimuli to metabolism. 

Kellogg summarized the phenomena of the reaction to cold baths as 
follows: ‘Dilatation of the superficial vessels, which produces a pink, 
soft, smooth and supple skin; increase of perspiration; a sense of 
warmth and well-being; slowing of the pulse with slightly increased 
tension; fall of internal temperature; respiration, free, slow, and deepk 
As it is most important that a reaction should follow all cold applica- 
tions, it must be remembered that the conditions which favour it arc: 
warm clothing, a hot bath of some kind immediately preceding the cold, 
exercise and friction of the skin, and a warm room to rest in afterwards. 
Elderly subjects with arteriosclerosis, young children, and persons with a 
rheumatic tendency do not as a rule react well to cold applications. 
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Hot immersion baths 

The temperature of hot baths ranges between 100 and 106' F. and 
should be gradually raised from about 96’ F. to the required degree. 

They should never be unduly prolonged; at the higher degrees one or 
two minutes will suffice owing to the risk of causing faintness, and at 
about 100° F. ten or fifteen minutes is the usual duration. A complete 
immersion bath at 1 10 1 F. is unendurable for most Europeans, but the 
Japanese are well accustomed to such baths at 130' J F. 

The effects depend on the temperature and duration. Moderate heat Effects 
relaxes the surface vessels; great heat constricts them at first, producing 
pallor and slight shivering which quickly disappear as they relax. The 
activity of the sweat and sebaceous glands is increased. 

As the sweat cannot be evaporated and thus cool the surface of the Production 
body, heat accumulates internally and the temperature of the body rises QfP- uexia 
accordingly. This is one of the most important effects of a hot immersion 
bath. The induction of artificial pyrexia is now regarded as a thera- 
peutic measure of considerable value and the range of its application is 
increasing. 

Of the three great vascular areas — the skin, the muscles, and the portal Effects onjhe 
system — if one is engorged the others must be more or less depleted. LUCli 1 
Dilatation of the peripheral capillaries induced by a hot bath tem- 
porarily "decongests 1 the deeper organs. The capillaries in the skin are. 
in fact, said to be capable of containing two-thirds of the entire blood- 
supply of the body. The opening up of the vessels of the skin has a 
further effect — namely, a lowering of the pressure in the larger arteries. 

Respiratory movements are facilitated by moist heat, but the amount of 0,1 
tidal air is diminished. Short applications have a reviving effect, whereas fyftems 
prolonged applications diminish muscular excitability. 

Hot baths are mainly prescribed as diaphoretic measures. When they Indications 
are followed by a full pack (see p. 587), profuse sweating is evoked. 

They are valuable in the treatment of rheumatism and fibrositis, chronic 
bronchitis, nephritis, dysmenorrhoea, and intestinal colic, and as a 
palliative remedy in gall-stone and renal colic. 

Hot baths should be avoided in organic disease of the central nervous 
system, myocardial affections, and cardiac hypertrophy. Extreme 
caution should be observed in prescribing them in arteriosclerosis. 

The nearer the temperature of the bath approaches that of the body 
the less marked is the reaction. Very hot unduly prolonged baths are 
characterized by a reaction which Kellogg sums up as follows: 'Vaso- 
constriction; pallor of the skin; a frequent low-tension pulse; frequent, 
free and superficial respiration; lessened perspiration; gradual cooling 
of the skin; depression of internal temperature from increased heat 
elimination and decreased heat production; diminished nervous and 
mental irritability; drowsiness and depression; muscular weakness and 
indisposition to muscular effort’. 
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Tool baths 

'These baths may ho given with eit hot plain or minorah/od water. They 
are usually found only at the spas, and the local nuncial watei is gener- 
tilly employed. The pool should bo ol suHioiont si/e to allow tho patient 
to take a step or two and to perfoim movements at tho hip joint in a 
standing position. '1'ho lomporaturo of the water ranges between 100 
and 104' Ih A comparatively low temperatuie is icgaidrd as more 
suitable for the subacute typo of ease, and tho higher tor tho more 
chronic cases which require stimulation. 

'The under-water douche is a most valuable adjunct to this treatment. 
It is given at a temperature ten degrees higher than tho bath. Besides its 
striking e (loots in relieving pain, it has a most powerful action on the 
peripheral circulation, which can easily be seen bv watching, the de- 
pression of the skin immediately below the point ol* impact of the 
stream. 'The nozzle of the hose-pipe deliveiing the stream can usually 
be held by the patient and directed towards the painful areas. 

The pool bath is perhaps seen at its greatest advantage in the treatment 
of morbus coxae senilis. 'The warmth of the water lessens muscular 
spasm, which is just as potent a cause of crippling as bony changes. 
The water also reduces the weight of the limb. The pool bath with the 
undcr-water douche is also of great value in the treatment of capsulitis 
of the shoulder when accompanied by brachial neuralgia or neuritis. 

Naturally mineralized or medicated baths 

The presence of a salt or medicament in water increases its specific 
heat and renders it more stimulating to the skin. 'The following kinds of 
bath are in common use. 
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Sea-wcner baths 

Immersion of the body in seu-water, in an ordinary reclining bath, 
has precisely the same effect as that obtained from a weak brine bath 
(see below). The percentage of total salts in sea-water varies between Percentage 
3 to 4 for the Red Sea and Mediterranean and 0*7 to 1*7 for the Baltic %^!vater 
and Black Seas. The concentration of sodium chloride, the salt present 
in greatest proportions, is about 3 per cent in the Red Sea and Medi- 
terranean, and considerably less in the Baltic. Droitwich brine contains 
31 per cent of sodium chloride. 

In sea-bathing, other factors come into play — namely, the exposure of Sea-bathing 
the body to the fresh and invigorating atmosphere, direct irradiation 
from the sun, and the powerful effect on general metabolism produced 
by the stimulus of the waves impinging on the body. Persons bathing in 
a fairly rough sea take finely divided sea-water into the lungs by the inhala- 
tion of spray. On immersion of the body the shock causes deep inhala- 
tions and consequent expansion of the lungs with pure sea-air. The cool- 
ing of the surface of the body is followed by a reaction with superficial 
dilatation of the peripheral vessels. By the action of the heat-regulating 
mechanism the circulation undergoes alteration and richly oxygen- 
ated blood is distributed throughout the body. The best results are 
undoubtedly brought about by a short bathe. The custom of sitting 
about in wet bathing costumes should be deprecated, as chills frequently 
result. 

Children should when possible be given a hot drink after bathing and Children 
protected from possible chills by warm clothing. At Hayling Island, 
where therapeutic bathing is carried out, the children are placed in a 
pen on a warm planked floor in the centre of which is placed a large 
iron brazier with a coke fire burning therein. The combination of a hot 
sun and a cold sea is responsible for many childish ailments at the 
sea-side. 

Brine baths 

For the preparation of a brine bath at a strength approaching that of 
the sea, five or six pounds of sea salt (e.g. Tidman’s) should be added to 
a bath of forty gallons of water. The duration is from fifteen to twenty 
minutes. The temperature should be varied according to the effect 
desired: as a tonic or stimulant from 90° to 97 c F., and for the pro- 
duction of profuse sweating, between 100 c and I05 c F. After the bath 
the patient should be wrapped in hot blankets to encourage continu- 
ance of the perspiration. 

The strongest natural brines are at Droitwich, Rheinfelden,Reichenhall, Natural 
and Bex-les-Bams. muriated 

Brine baths, either natural or artificial, are mainly used in the treat- waters 
ment of rheumatic affections, perhaps more particularly in the non- Indications 
articular type. 
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Aeration baths 

With the water at a temperature of 98" F. air is driven in by means of 
an apparatus consisting essentially of perforated pipes connected with 
an air pump. The bubbles of air by constant impact on the suilace of 
the body exert a soothing influence. 

The treatment is employed in the earlier or painful stages of librositis 
when the ordinary douche-massage cannot be used. It is also prescribed 
in neuritis and neuralgia. Aeration baths can be given to weakly patients 
in circumstances in which for a more or less robust individual a brine 
bath would be appropriate. A very satisfactory effervescing or aera- 
tion bath can be prepared by using Nauheim bath salts which can be 
obtained from any chemist. 

Gaseous or aerated waters for bathing purposes are found at Nauheim, 
Oeynhausen, Royal, and Spa. Their chief indication is in the treat- 
ment of arterial hypertension. 

Sulphur baths 

Baths of natural sulphur water are available at I (arrogate, Strathpefler, 
Llandrindod, Buda Pest, Aix-les-Bains, Aachen, and IJriage. 

For the preparation of a sulphur bath four to ten ounces of sulphur- 
ated potash may be added to an ordinary bath. A preparation known 
as l sulphaqua\ supplied in charges each of which is enough for one 
bath, has the advantage of not spoiling an iron bath-tub. 

Artificial sulphur baths arc extensively used in the treatment of 
various skin affections, mainly parasitic. They are occasionally pre- 
scribed in rheumatic conditions, but it is doubtful if they possess any 
advantage over a brine or salt bath. Baths of natural sulphur water, 
particularly those with a high content of sulphuretted hydrogen, are 
employed in acne, lichen, and some forms of seborrhoea, with, in 
many instances, gratifying results. 

Foam baths 

Foam baths are produced by liberating carbon dioxide into water to 
which a small quantity of saponin has been added, or by the addition of 
such substances as sulphonated lorol followed by violent agitation of the 
water. The body is covered with a thick white foam which effectually 
prevents the radiation of heat from the surface. The consequent 
accumulation of heat internally causes a rise in temperature with 
profuse sweating. Except for its comparative novelty the foam bath 
has not any advantage over other 'sweating' baths. 

Mustard baths 

These are prepared by adding from a half to one ounce of mustard to 
each gallon of water. The required amount should be mixed with a little 
cold water before its addition to the bath. Colman’s mustard bath 
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cartons, each of which contains the exact quantity necessary for one 
bath, are very convenient. The bath temperature should be about 
102° F. and its duration from ten to twenty minutes according to the 
toleration of the patient’s skin. 

The volatile oil contained in the mustard irritates the skin and, no 
doubt by the action of the H-substance, dilates the capillaries; the 
deeper organs are correspondingly ‘decongested’. The flushing of the 
skin with blood stimulates sweat secretion. 

The mustard bath is for some unexplained reason one of the most 
reliable of domestic remedies in cases of infantile convulsions. 

In many forms of neuritis — sciatic, intercostal, or brachial — as well 
as in cases of generalized fibrositis, a mustard bath relieves pain. 


Cutaneous 

hypetaemia 


Children's 

diseases 

Rheumatic 

diseases 


Mud cmd peat baths 


Mud is a mixture of finely comminuted rock particles with water. Mud and peat 
Its consistency varies and it may either be deposited from suspension 
in water or ejected from volcanoes. Peat is vegetable matter decom- 
posed by water and partly carbonized by chemical change, often 
forming bogs or mosses. 

A general application of mud or peat can usually only be obtained Application 
at spas. The usual procedure is to mix the mud or peat with either 
plain or mineralized water and, after placing it in an ordinary reclining 
or slipper bath, to heat it to the required temperature by a jet of steam. 

After an immersion of from twenty to thirty minutes, the adherent 
mud is washed off the body and the patient is packed in hot sheets and 
left to sweat for about half an hour. The temperature of the bath is 
usually about 104* F.; it is only given on alternate days at the most. 

Another method is to apply the mud or peat as a general covering, after 
which a mackintosh sheet and blankets are tucked round the body 
for the usual time. A needle or shower spray followed by a warm dry 
pack completes the treatment. 

As mud and peat have a higher specific heat than plain water, it takes EJJects 
longer for the equalization of temperature to occur between the body 
and the medium in which it is lying. Owing to the retention of heat, 
a rise in the body temperature always occurs. With the evaporation of 
the copious sweat which follows the bath the temperature soon returns 
to normal. 

A general cutaneous stimulation is also promoted by the vegetable 
and mineral elements contained in the mud or peat; in short the effect 
of a general application of mud is much like that of a universal 
poultice. 

Hyperaemia of the skin promotes absorption of oedematous swellings Indications 
in the region of the joints or among muscular fibres and fascial planes; 
thus, provided that the patient is sufficiently robust, mud baths are 
indicated in the treatment of practically every kind of chronic rheum- Chronic 
atism, whether articular or non-articular. rheumatism 

Owing to the decongestive effects of a generalized application, mud 
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baths arc extensively employed in the treatment of pelvic inflam- 
mations, especially in eases in which the functional activity of the 
various organs is interfered with by the presence of inflammatory 
exudates. 

Cases of obesity due to lack of exercise or over-eating do very well 
under this treatment, especially if the diet and habit of life are carefully 
regulated. 

If the patient cannot go to a spa, local applications of mud or peat can 
be carried out. The packs are prepared in very much the same manner as 
a linseed poultice. To a large tin or basin containing very hot water, 
powdered fuller's earth is slowly added and, when the required con- 
sistency is attained, the mass is spread on a piece of linen and applied 
to the part it is desired to treat. The whole is then covered with a water- 
proof sheet and a blanket. Mud from some of the spas can be procured 
and when made up into a compress can be used over and over again. 
Fuller's earth can only be used once, but as it is very cheap this is not a 
very great drawback. 

Local mud or peat packs are employed in very much the same type of 
case as the full bath. In almost all forms of rheumatism lumbago, 
brachial neuralgia, glutacal (ibrositis, and sciatic pain a pack of hot 
mud, peat, or fuller's earth is most comforting. For some unexplained 
reason, moist heat is always more beneficial than dry heat for pain in 
the sciatic region. 

In climacteric arthritis which occurs in the knees of middle-aged women, 
considerable relief from the pain can be obtained by the application of 
a mud or peat pack three or four times a week. Its good effect will be 
further enhanced if care is taken to correct any static deformities of 
the feet. 

Partial immersion baths 

A thermal stimulus applied to a comparatively small portion of skin 
affects its whole area. Therefore, in order to promote a rise of internal 
temperature and induce sweating it is not necessary to immerse the 
whole body in the heating medium. 

Partial baths may be in the form of sitz, leg, hand, or arm baths. 

Sitz baths 

The large vascular area comprised in the intra-abdominal viscera may 
be regarded as a reserve of flexible dimensions and capable of acting as 
a pressure regulator for the entire vascular system. If the pelvis and hips 
are immersed in very hot water or other medium, it is this vascular area 
that is acted upon. 

The cutaneous hyperaemia induced by a very hot sitz bath will relieve 
the congestion of deeper organs — uterus and adnexa. Combined with 
a cold spray to the lumbar region, it often relieves urinary retention; 
and combined with a hot abdominal pack, it has proved very efficacious 
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in the treatment of the flatulence and meteorism associated with 
psychasthenic states. 

Leg baths 

Leg baths when given at a comparatively high temperature are of 
value in the relief of muscular pain. If they are given in the same manner 
as arm baths (see below') the internal temperature may be raised and 
sweating promoted. The latter is often aided by a stimulant such as a 
little w'hisky or rum and hot water. 

The glove bath 

The hands enclosed in rubber gloves a few sizes too large, or the feet 
encased in rubber socks or large sponge-bags, are immersed in hot water 
maintained at a temperature of from 1 10' to 120 r F. for twenty minutes 
to half an hour daily. An ointment of methyl salicylate, iodine, or 
menthol may be applied before putting on the gloves or socks. 

Owing to the retention of heat and the elevation of the local internal Rationale 
temperature, the hands and feet when the coverings are removed are 
bathed in a copious perspiration and are much more supple. 

These baths are useful for arthritic changes with consequent stiffness, 
pain, and swelling, in the wrists, fingers, ankles, and feet as well as 
sprains or strains to those parts, for stiffness following old injuries, and 
for fibrositis of the plantar or palmar fascia. They are also useful in the 
manipulative treatment of flat-foot, to induce muscular relaxation. 

Arm baths 

These are usually given in a specially constructed apparatus with a Indications 
device for gradually increasing the heat of the water at the rate of about 
one degree every two minutes. The same effect can be produced by 
removing a cupful of water every two minutes and replacing it with 
hotter. 

Gradually increasing heat stimuli progressively dilate the peripheral Indications 
vessels and reduce arterial pressure (Hauffe). The local application of 
heat in this manner is also used to exert a general action in the circula- 
tion of patients who are unable to take a full immersion bath. 

Whirlpool baths 

Either an arm or a leg may be treated. The arm bath is like a baby's 
bath, and the leg bath is deeper and cylindrical. 

The water is agitated by an electrically-driven turbine which produces Indications 
a current directed round the sides of the vessel. This current of hot water 
is very soothing in painful conditions resulting from operation wounds 
or amputations. The whirlpool bath is used in orthopaedic centres and 
general hospitals for accidents to limbs. 
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(b) Douches 

Perhaps the best definition is Kellogg’s; "a single or multiple column 
of water varying in temperature, pressure, and mass' directed against 
some portion of the body. Such a douche is known as "simple’ when 
given alone, and "manipulative’ when combined with massage. 

Pressure depends on the height of the source of the supply; the mass 
may be anything from a filiform douche as tine as a needle to a column 
of water an inch in diameter, and the column or columns may take the 
form of jets, fans, rains, or showers in horizontal, descending, multiple, 
circular, or ascending directions. 

Simple douches 

The cold douche is given at 55" to 60" F. for a few seconds at a high 
pressure in order to bring about a reaction. Its chief indications are 
those of a general tonic and stimulant. It also forms part of the con- 
trast douche mentioned below. 

The average temperature of the hot douche is between 110" and 1 15" 
F. It should begin at 100" F. and be gradually raised. At the higher 
temperature the stream must be kept in constant motion to obviate 
the risk of scalding. It should last for a few seconds only or a minute at 
most at the higher levels of temperature. 

Its indications are much the same as those of the hot immersion bath 
(see p. 577); its effects arc also similar, with the addition of the 
mechanical factor of pressure. 

A warm or neutral douche at a temperature between 92" and 97" F. 
has a soothing effect and can be used with advantage in eases of 
insomnia and nervous excitement. 

The contrast douche is often referred to as the "Scottish’ or ‘alter- 
nating’ douche. It is carried out by two hose-pipes, one delivering 
very hot and the other very cold water. The cold application is given 
for 3 to 10 seconds at a time; the hot douche lasts from 12 to 40 
seconds, the duration of the treatment being from 6 to 10 minutes 
in all. 

The alternating pallor and redness of the skin coinciding with the 
change from cold to hot show that the peripheral circulation is 
affected; and there is therefore reason to assume that the movement of 
lymph in the lymph spaces is facilitated. Given along the spine, the 
contrast douche has a pronounced tonic effect. Old inflammatory 
deposits in the subcutaneous tissues are often dispersed or much 
decreased in size by this treatment. It is also very valuable in the 
later stages of sciatica and brachial neuralgia, but is contra-indicated 
in the earlier stages of these affections. 

Needle baths have numerous fine jets of water either cold, neutral, 
or hot, which play on the surface of the body. These baths are some- 
times given in combination with the contrast douche. 
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Manipulation douches 

For manipulation douches the patient may be either seated on a 
stool or chair and the massage given by the operator with a hose-pipe 
over his shoulder, the stream being directed to the part under treat- 
ment (Aix system); or he may lie on a table above which is suspended 
a pipe with a number of rose jets delivering fine streams of hot water 
which impinge on the body during the massage (Vichy system). 

The fingers and hands of the operator glide smoothly over the softened Indications 
parts, grasping and squeezing the tissues, and thus produce effects 
on peripheral nerve-endings and on the vessels of the cutaneous and 
subcutaneous circulation. In this manner the blood-supply to the 
parts is increased, stasis in capillary areas relieved, nutrition improved, 
and the reparative powers of the patient generally stimulated. Mani- 
pulation douches are valuable therefore in the treatment of all chronic 
inflammatory conditions associated with the rheumatic state. 

(c) Colonic Irrigation 

The technique of colonic irrigation, the irrigation solutions, and the 
indications for their use are described under the title Enemas and 
Colonic Irrigations, Vol. V, p. 37. At the spas, e.g. Harrogate, 
Llandrindod, and Chatel-Guyon, the local mineral water is used as the 
irrigating solution; an alkaline water is usually selected. When available, 
a reclining bath at a temperature of 102° F. with an under-water douche 
at 112° F. is given after the irrigation. The douche should be played Douche 
gently round the abdomen in the course of the colon, for about five ^“ 77 ”^/™ 
minutes or more. This procedure has been found to be most soothing douche 
in cases of colitis and in spastic conditions. 

(3) — Steam or Hot-Air Baths 

Steam or vapour baths 

These are either general or local. In the former, the vapour may be 
derived from boiling water and introduced into a special room, or it 
may be given off from hyperthermal waters such as are found at Bath, 

Chaudes Aigues, Buda Pest, Dax, and Plombieres. The checking of Effects 
evaporation from the surface of the body thus produced results in 
heat being retained with a consequent rise in internal temperature. 

The indications for the full bath are much the same as those for Indications 
the full immersion bath. It is a powerful diaphoretic measure and 
of value in many disorders of metabolism. It is very tiring and if 
given at a high temperature is very apt to cause fainting. The bath 
should be used only for the robust type of patient and never for the 
old and feeble. More casualties, such as fainting, arise in connexion 
with the full vapour bath than with any other hydrotherapeutic 
measure. 

Local vapour baths are best given in the form of the Berthollet bath, 
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which consists essentially of a largo metal cylinder into which steam is 
introduced either by means of a pipe from a source of supply or as 
vapour from the local hyperthcrmnl mineral water, as at Aivles-Bains 
and other spas. The patient sits outside the cylinder and introduces 
the limbs into the lour openings provided at its side. All four limbs 
are placed in together, but in prescribing the treatment it is usual to 
specify which are to be specially massaged after the bath. The apertures 
are provided with mackintosh culls to prevent the escape of too much 
vapour. Although the limbs alone are placed in the chamber, most 
profuse sweating lakes place all over the body. After about twenty 
minutes’ exposure to the steam, the a Heeled part is massaged for ten 
minutes. 

Treatment by the Berthollet bath is valuable in dealing with stiffened 
knees, ankles, wrists, or elbows. Cases of osteoarthritis of the knee 
appear to do exceptionally well. 

Hot-air baths 

The hot-air (e.g. Turkish) bath differs from the vapour bath in that 
the air is dry and evaporation of sweat from the surface of the body 
takes place readily. The internal temperature is therefore not raised. 
Cutaneous circulation is stimulated and congestion of the deeper organs 
correspondingly relieved. 

This treatment is indicated in obesity due to irregular habits and insuffi- 
cient exercise, in gout, and in many rheumatic disorders. 

Radiant-heat baths 

A general radiant-heat bath is given by means of a cabinet containing 
some forty-eight or more incandescent lamps. The head of the patient is 
outside, so that much purer air is available than in the Hue room of a 
Turkish bath (see also Hhat, Radiant, p. 385). 

The action of this bath is very much the same as that of the Turkish 
bath — namely, the induction of a free perspiration - and it has very 
much the same indications. 

The source of heat for local applications is usually a number of incan- 
descent lamps which are fixed inside an appliance which (its over the 
portion of the body to be treated. Sometimes a single lamp of high 
candle-power is employed, but it is immaterial how the heat is pro- 
duced; two hot bricks at the bottom of a bucket are just as efficacious 
as the most elaborate electrical contrivance. 

The application of heat for the relief of pain is almost instinctive in 
men and animals. The nerve fibres that convey impressions of heat and 
cold to the cortex are also utilized to convey impressions of pain (Star- 
ling),and it therefore follows that if the application is sufficiently intense 
the nerves may be temporarily blocked and painful impressions fail to 
reach the sensory areas. 
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(4) — Packs 

Wet packs 

The patient is packed up in a sheet wrung out in water at a tempera- 
ture between 60° and 80’ F. and covered with blankets. The duration of 
the treatment is from half an hour to one hour or longer. 

The first effect of a wet pack when given at a fairly low temperature is Effect 
to irritate the peripheral vessels and nerves and cause a contraction of 
the former which lasts until a reaction takes place. 

With the onset of reaction the cutaneous \essels dilate and warmed Reaction 
blood flows to the periphery from the deeper vessels. With the raising 
of the temperature of the skin the sheet in contact with it becomes heated, 
and this results in vaporization from the sheet and consequently a loss of 
heat from the skin. 

The elimination of sweat is greatly helped by a prolonged application Elimination 
of the wet pack. That this takes place is often proved by the odour of 
the vapour which, if a series of wet packs is given, becomes progressively 
fainter. 

When the temperature of the sheet and of the skin are more or less Sedative 
approximated, the patient often becomes very sleepy. This may be due e ^ ects 
to the relative anaemia of the brain brought about by determination of 
blood to the surface. When sedative effects are desired, the patient may 
be allowed to remain three or four hours in the same pack, and sleep 
should be encouraged. When the pack is finally removed, a cold sponge 
or needle bath should be given. In insomnia and restlessness the full 
wet pack may take the place of hypnotics, but, as it entails much more 
trouble, its extended use can hardly be expected. 

Half wet pack 

This is more convenient to apply than the full pack. The pack is applied Indications 
to the lower half of the body from the waist downwards. Unless other- 
wise specified, the sheet is wrung out in cold water. The indications are 
very much those of the full pack. 

Hot abdominal pack 

A flannel pad folded three times and reaching from the ensiform 
cartilage to the pubes is wrung out in water at 110° F. After the pack 
has been applied the whole is covered with a mackintosh sheet, and 
blankets well tucked in at the sides. The duration is about half an indications 
hour. The hot abdominal pack is very useful in spasmodic attacks of 
abdominal pain, such as occur in spastic colon and biliary or renal 
colic. Care must be taken not to overlook an inflamed appendix or 
other organic lesion. The combination of the hot abdominal pack with 
a hot sitz bath is valuable in the treatment of flatulence and meteorism 
so often seen in psychasthenia (see p. 582). 
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Mustard packs 

For the preparation of mustard packs mustard hian is preferable to 
ordinary mustard, because it absorbs water more readily. A small 
hand-towel or square piece of calico of about that si/e is wrung out in 
hot water and laid on a table. Over one half of the fabric mustard 
bran is freely sprinkled; the other half is doubled o\er, and the super- 
fluous water squeezed out. 

If intended for the liver, a pack thus prepared is placed on the patient's 
right side reaching from the nipple to the umbilicus and from the middle 
line anteriorly to the mid-line of the back. The blanket upon which the 
patient lies is brought over and tucked under each flank. The pack 
should remain in position for about twenty minutes, after which a 
needle bath or cold douche to the spine should be given, l he mustard 
liver pack is extensively used in British spas, more particulaily those 
with aperient waters. It is very popular among patients of a gouty 
habit who lead sedentary lives and habitually overeat. It is also of 
benefit in the early stages of alcoholic cirrhosis and in the so-called 
tropical liver. 

A mustard pack as prepared above is applied to the upper part of 
the spine and the patient is wrapped in a blanket, usually for about 
twenty minutes. Tepid or cold sponging follows or a needle bath if 
available. The spinal pack when combined with contrast douches is 
most invigorating and may be prescribed with advantage in anaemia 
and debilitated states. 

The value of a mustard pack or cloth is not suflicienlly appreciated. 
It is an excellent counter-irritant, and most gratifying results have been 
obtained by its use in the earlier stages of sciatica, brachial neuritis, 
pleurodynia, and lumbago. 

(5)— Paraffin Wax 

The application of paraffin wax can scarcely be regarded as a hydro- 
therapeutic procedure, and the only reason for its inclusion under this 
heading is that it is so often used in conjunction with hydrotherapy. 
Paraffin wax melts at about 122° F. and a hand or foot can be immersed 
therein at a temperature of from 125 1 ’ to 130° F. If the affected part 
cannot be immersed, the melted wax can be painted on in six successive 
coats, each one being allowed to dry before another is applied. 

When a hand or foot with a surface temperature of 92° F. or there- 
about is thrust into melted wax at a temperature of 125° F., a film 
of hardened wax at once forms and protects the skin from scalding. 
During solidification, the wax in contact with the part contracts and 
squeezes out the blood from the surface. Between the skin and the 
wax a copious flow of sweat takes place which further obviates the 
risk of burning. The wax cannot absorb this, and the limb or part is 
bathed in sweat induced by the internal heat. The surface vessels 
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are hardly dilated at all, as seen by the pallor when the wax is 
stripped off. The part very quickly reddens directly the compression 
is removed. 

In many respects paraffin wax may be looked upon as a very intensified Indications 
form of mud or peat treatment (see p. 581). It is much used in arthritis 
of the fingers, wrists, elbows, knees, ankles, and feet. In capsulitis of 
the shoulder and inflammatory conditions of the subdeltoid bursa, 
applications of paraffin wax have proved most effectual. They are also 
employed with considerable success in strains and sprains of joints 
accompanied by tenosynovitis. In these instances the applications are 
generally combined with massage. 


3 -INTERNAL EMPLOYMENT OF HYDROTHERAPY 

(1) — Sources of Mineral Waters 

705.] Mineral waters are found as either cold or thermal springs. 

Cold springs originate in two ways: (i) from underground water 
formed by the percolation of rain until it reaches an impermeable 
stratum; and (ii) from ‘main’ or deep springs which issue through a 
fault in regular geological formations such as chalk or sandstone. 

When granite or other crystalline rock is subjected to immense heat, 
the water of hydration is driven off as steam. If, owing to a fault, a 
subsidence of a mass of granite into the heated interior of the earth 
takes place, steam may be evolved at an enormous pressure which at 
a latter stage condenses. Mineral salts from the igneous rocks are 
carried up by the water, and some of these are deposited in veins, the 
rest coming to the surface. 

All mineral waters readily transmit electric currents. The salts they 
contain, being in very dilute solution, are dissociated into ions 
which, on passage of a current, are directed towards the electrodes — 
positive ions to the kathode and negative ions to the anode. Elements 
are liberated in proportion to their equivalent weights (the equivalent 
weight being the atomic weight divided by the valency). Thus a current 
which would liberate 1 gram of hydrogen would also liberate 8 grams 
of oxygen, 108 grams of silver, and so forth. 

The results of analysis of mineral waters may be expressed in terms 
of grains of solids per gallon, in parts per hundred thousand, or in 
parts by weight in 100,000 of ions or salt components. 

(2) — Types 

The following is a list of the main types of natural mineral waters, 
described in terms of their dominant or most active elements. 

Simple cold springs, though very feebly mineralized, often less than a 
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domestic supply, contain a idali\H\ huge aimmiil of five carbon dioxide 
to which they owe their palatabilih. Examples: Mahcrn, Balaton Lured 
(Hungary), Bad Biamhach, Luan, biugei (Italy ) . 

Simple thermal spiingsaro used moie loi bathing than drinking. t heir 
minerali/ation is \ery feeble. Examples: Bath, Buxton, Badenweiler 
(Black forest), Bagnolles de TOrne, Battaglia, Dax, Badgaslem, 
Luxeuil-Ies-Baius. 

Muriated waters havens l hoi i chief constituent common salt. Its pro- 
portions vary from the feebly mmeiali/cd kochbrunncn at Wiesbaden 
(0*2 per cent) to the highly concentrated biines of Droitwich and 
Reiehenhall (21 and 22 percent respect i\ el\ ). Examples: besides those 
mentioned above, Bourbon-1 anc>, Woodhall Spa, kreu/nach, Salso- 
maggiore, Bex-lcs- Bains, and Rhein felden. 

Alkaline waters have as the chief solid constituent sodium bicarbonate. 
Eroc carbon dioxide is also contained in large amounts. Depending on 
the presence of other salts the following subdivisions are recognized: 
hO Simple alkaline, waters containing mainly sodium bicarbonate and 
carbon dioxide, as found at Salzbrunn and Vichy. (/>) Muriated (sodium 
chloride) alkaline waters such as occur at Ems,(>leiehonherg, Luhaeovie, 
and Royal. (<*) Sulphatcd alkaline waters containing sodium sulphate 
as well as the bicarbonate, such as are obtained at ETnn/cusbud, Marien- 
bad, Karlsbad, and Tarasp. 

Sulphatcd (bitter) waters contain as their chief ingredients sulphates of 
sodium and magnesium, 'flic latter salt gives them their biller taste. 
They are very strongly mineralized, and mainly supplied as bottled 
waters for home consumption. They have a very strong aperient effect. 
Examples: Franz Josef, Ilunyadi Janos, Apenla, Rubinat. 

Muriated sulphatcd waters are placed in a separate group, because their 
mineralization is very feeble when compared with the sulphatcd (bitter 
waters) group. They are found at Cheltenham, Leamington, Sainl- 
Gervais, and Saint Vincent. The Montpellier spring at Cheltenham 
contains two parts per thousand of sodium sulphate, whereas Ilunyadi 
Janos contains seventeen. 

Earthy waters contain in solution salts of the alkaline earths, calcium, 
magnesium, barium, and strontium. At Chianciano, La Roehe-Posay, 
and Wildungen they are mostly carbonated, while the sulphatcd 
(gypsum) occur at Bridge of Allan, Bagneres-de-Bigorre, Contrexdville, 
and Vittel, It will be remembered that the calcium carbonate causes 
temporary hardness and that the sulphate is responsible for permanent 
hardness in a water. 

Sulphur waters are of three kinds, namely: (a) Those in which the chief 
mineral solid is sodium sulphide and sometimes calcium sulphide; these 
waters are mainly thermal and can be found at Amelie-les-Bains, Baden 
(Austria), Bareges, Buda Pest, Cauterets, Luchon, and Vernet-lcs-Bains. 
(b) The gaseous sulphated group highly charged with sulphuretted 
hydrogen; these are found at Strathpeffer, Allevard, Aix-lcs-Bains, 
Schinznach. (c) The group in which common salt is present in addi- 
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tion to the sulphides; these are known as muriated sulphuretted 
waters' and are found at Harrogate, Llandrindod, Aachen, Acqui, 

Baden (Switzerland), and llriage. 

Iron waters which contain sufficient bicarbonate to be therapeutically it on waters 
active are known as "pure chalybeate 1 . The protosulphate and the per- 
sulphate and free carbon dioxide are also often present. Trelriw is 
probably the strongest iron water known. There are pure chalybeate 
springs at Andeer. Lamalou, Schwalbach, and Spa. 

Many arsenical waters are very feebly mineralized. In the stronger Arsenical 
waters of this group arsenic is generally associated with the sulph- 
ate or bicarbonate of iron or with the chloride or bicarbonate of 
sodium. The waters of Mont Dore and La Bourboule are well know r n 
examples. 

Bromine and iodine waters are muriated waters containing iodides or 
bromides in minute quantities. The best known are those of Woodhall 
Spa, Bridge of Allan, Kreuznach, and Salsomaggiore. 


4 -SPA TREATMENT 

706.] A spa is a health resort which possesses a natural mineral water of Definition 
proved therapeutic value. Spa treatment not only implies residence at a 
spa and employment of the natural mineral waters internally, externally, 
or both, but other factors such as change of air, freedom from worry, 
and regulation of diet and exercise. In short, spa treatment aims at 
placing the patient in such an environment that the vis medicatrix 
naturae' can act to the best advantage. 

Taking these factors in order, it will be seen that spa treatment has 
well defined features, which may be outlined as to Hows: (i) Residence 
at the spa puts the patient into a better state of mind for responding 
to the therapeutic influences brought to bear on him or her. (ii) The 
drinking of water, if it has an aperient action, secures increased elimina- 
tion through the bowel, or, if it has a diuretic effect, through the kidneys. 

(iii) The external use of water in the form of baths and the administration 
of massage douches and other physical methods of treatment bring 
about improvement in the circulation of the blood and lymph, (iv) The 
relative purity of the air has a good effect on the organism generally. 

(v) To patients giving up the whole of their time to treatment, very precise 
instructions can be given about the amounts of exercise, rest, and sleep 
that should be taken. 

The great majority of people who frequent spas are either . of middle Precautions 
age or beyond. The fact that spa treatment is needed at ail is evidence 
that their recuperative powers are deficient. A bath can, to some extent, 
temporarily reproduce the effect of a climate. In this sense the relaxing 
or bracing effect of a bath can be modified by the atmospheric condi- 
tions under which it is taken. A greater reaction would be expected 
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from stimulating baths in a bracing air Ilian from similar measures in 
a relaxing atmosphere. To take a concrete example, douche massage 
at one or two thousand feet elevation has vastly dilVerent effects from 
the same bath at sea-level. It is clear therefoie that over-indulgence in 
baths may cause a certain amount of exhaustion, which the patient 
rightly considers is due to "the treatment taking too much out of 
him 1 . 

With these facts in mind it is important to secure a few days' rest 
before resuming everyday life. It matters very little where this ‘after- 
cure 1 is carried out. Most patients prefer a change from an inland spa 
to the sea or from a high to a low level. 

Most of the spa hotels cater for the dietetic requirements of their 
patrons. No health resort has any special dietary. The choice of food 
and the arrangements of meals depend not only on the nature of 
the patient's illness but also on the preferences of the practitioner 
in charge of the case. 


5 .-CLASSIFICATION OF SPAS 

707.] In this section the individual spas are briefly described and 
classified in relation to those conditions which are usually regarded as 
being suitable for spa treatment. 

(1) — Circulatory Disorders 

(a) Indications 

Organic heart disease should not be treated at a spa. Suitable condi- 
tions are: myocardial debility due to overwork, ‘nervous' hearts with 
simple tachycardia, disordered action of the heart with effort syn- 
drome, paroxysmal tachycardia when caused by intestinal toxaemia. 
Arterial hypertension can be well treated at a spa, but great care 
should be taken in prescribing spa treatment for patients with arterio- 
sclerosis. 

The claims of various spas for the successful treatment of cardiac 
disorders are usually based upon their possession of a water charged 
with carbon dioxide in sufficient quantity to render it effervescing. 
There are no such waters in the British Isles. When the patient is in the 
bath the skin rapidly reddens and the contrast between the immersed 
and n on-immersed parts is very striking. It is very doubtful if any of 
the gas penetrates the horny layer of the skin. There is, however, an 
increase in the expiration of carbon dioxide which might be explained 
by general metabolic stimulation. The main feature is the capillary 
dilatation, which has the effect of lowering blood-pressure, and, in 
contrast to what happens with other agents that act on the peripheral 
circulation, the pulse is slowed. The carbon dioxide bath is the only 
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physical method of treatment in which the cardiac muscle is ‘trained’ 
without at the same time increasing the rate of the beat. 

(b) Suitable Spas 

Bagnolles-de-rOrne (Northern France) is mainly devoted to the treat- Bagnolles- 
ment of phlebitis and varicose veins. A hot spring — Grande Source — cle ~ l 0l ne 
is used for bathing. 

Bad Nauheim (Germany) is famous for its ‘Sprudel’, a naturally warm Bad Nauheim 
saline water highly impregnated with carbon dioxide. The supply is so 
abundant that upwards of 6,000 baths per day can be provided. They 
are graded according to the indications of each patient. 

Oeynhausen (Germany) has four muriated springs richly charged Oeynhausen 
with carbon dioxide. Baths are given at varying temperatures and 
strengths of saline and gas. 

Royat (France) has specialized since the beginning of the century in Royat 
the treatment of arterial hypertension, especially when associated with 
mental stress and worry. The baths are supplied by four warm springs 
with a high content of carbon dioxide. 

Spa (Belgium). La Source Marie Henriette, a water highly impregnated Spa 
with carbon dioxide, is used for the effervescent baths. There is also a 
carbonated iron water which has been in use for centuries in the treat- 
ment of anaemia. 


(2) — Genito -Urinary Disorders (Pelvic Conditions) 

(a) Indications 

Backache in women may be due to many causes — to a congested or a Backache 
displaced uterus, fatigue, hbrositis of the lumbar muscles, enteroptosis, 
or a movable kidney. Further, what are called ‘bearing down’ pains 
are often combined with backache and may be associated with weak- 
ness of the pelvic floor, constipation, and haemorrhoids. When dys- Oys - 
menorrhoea is due to chronic congestive conditions in the pelvis or meno,rIwec 
sub-involution of the uterus, a course of thermal baths with hot packs 
of mud, peat, or ‘mother-lye’, combined with a mild aperient water 
internally will nearly always bring about a marked improvement. 

( b ) Suitable Spas 

Brides-les-Bains and Salins-Moutiers (Savoy, France) are only a few Brides-les- 
kilometres apart and are really one spa. The water at Brides is warm, saltos™^ 
muriated, and sulphated, and has a mild aperient effect; the water at Moutiers 
Salins is effervescent and used for bathing. 

Kreuznach (Germany) possesses very strong brine springs utilized Kreuznach 
solely for bathing. A strong solution of the salts — ‘ Mutterlauge ’ — is 
added to the water. 

E.M. VOL. vi 2 Q 
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LuxeuiUes-Bains (Franco) is priinniily a bathing spa. Immersion 
baths arc combined with vaginal irrigation. In this way the water 
at almost no pressure at all comes in diicet contact with the 
cervix. 

Salsomaggiore (Italy) has a cold muriated hromo iodine water which 
after partial evaporation leaves a liquid known as the ‘mother-liquor’. 
This is added to the baths to increase theii strength. 

Bad Sehwalbach (Langen Schwalbach, Ciermany) is famous for its 
“iron mud baths’, which arc prepared from the ferruginous deposits 
in the neighbourhood of the springs and have a reputation for bringing 
about the resolution of old inflammatory lesions. 

Woodhall Spa (Lincolnshire) has water very similar to that of Salso- 
maggiorc. Packs for external application are made up from the hnother- 
lyc\ 


(3) — Genito-Urinary Disorders (Urinary Disorders) 

(tf) Indications 

Spa treatment is contra-indicated in organic disease of the kidney. 
If renal function is definitely impaired, the additional strain imposed 
by large draughts of mineral water may have untoward results. But 
when renal function is more or less normal, a suitable mineral water 
will (lush out the system generally and thus remove the additional 
waste products liberated by various forms of external treatment. 

^Uthiasi' sulphatcd bicarbonated calcium waters, having a marked diuretic 

effect, can often dislodge small calculi which can then be passed. No 
mineral water can ever have the slightest effect on the size of a stone, 
but it can clear away any debris that has formed round a calculus. 
Patients often feel more comfortable after drinking such a water. As a 
pre-operative measure, a course of mineral water, by its Hushing action, 
will be beneficial. 

(b) Suitable Spas 

Wells™ 1 ^ Ltemkindod Wells (Wales). The waters are (i) simple salines, (ii) 
sulphuretted salines (sulphuretted hydrogen present), and (iii) chaly- 
beate. The sulphurated salines arc strongly diuretic, and on these the 
reputation of Llandrindod as a ‘diuretic’ spa depends. 

ContrexeviUe Contrex6ville (France). The ‘Pavilion’ spring, a sulphatcd bicarbonated 
calcium water, is widely known. It is diuretic, laxative, and cholagogue, 
all watery excretions being much increased. After a course of ContrexiS- 
ville waters patients with renal calculi say that ‘the stone is more 
bearable’. 

Evian Evian (Savoy, France). The water is cold, non-gaseous, and only 

slightly mineralized. Before and after kidney operations Evian water 
is useful as a flushing and cleansing agent. 

Wildungen Wildungen (Germany). There are three cold gaseous springs of ex- 
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tremely low mineralization. The 4 Helenenquelle\ besides being valuable 
in renal lithiasis and gout, is extensively ordered in chronic pyelitis to 
wash away the debris of calculi. 


(4) — Disorders of Metabolism and Digestion 
(a) Indications 

The pathogeny of gout being still incompletely known, spa treatment Gout 
of this condition is almost entirely empirical. Indeed this treatment, 
even when confined to water drinking but especially when baths are 
taken as well, often brings on an attack. By many patients such induced 
gout is regarded as part of the treatment, after which they are free from 
gouty manifestations for much longer than they would be otherwise. 

The spas recommended for gout and its reputed manifestations are 
mentioned on pages 594, 596, and 597. 

Mineral waters cannot cure constipation though many of them Constipation 
relieve the condition greatly owing to their action as cholagogues, 
thereby increasing the amount of bile which is a natural purgative. 

At the beginning of a course of spa treatment a few colonic irriga- 
tions by the local mineral water are often useful for removing hardened 
faeces. Routine colonic lavage, however, has little to recommend it and 
in many cases may aggravate the condition it is supposed to cure. 

Patients with chronic colitis often do well at a spa where colonic Chronic 
irrigation with a mild mineral water can be carried out. col,1ls 

Old-standing ulcers which have been associated with bacillary dysentery Tropical 
derive benefit from spa treatment. Hydrotherapy is applied locally as (liseases 
colonic lavage, and generally also as water-drinking and bathing. 

In obesity cure at a suitable spa is helpful. Those who benefit most Obesity 
are middle-aged, under-exercised, over-fed, self-indulgent persons who 
make a yearly pilgrimage for the remission of their dietetic sins; and 
among such persons the popularity of some of these spas, particularly 
those possessing waters with aperient properties, is not unnaturally 
enhanced by the fact that the limitations of diet are not excesssive. 

Hepatic disease if organic will not derive any benefit from spa treat- Disorders of 
ment. It is mainly in the early stages before permanent tissue changes % 

have taken place that most good can be done. The waters of Harrogate 
and Karlsbad have almost a specific action as hepatic stimulants and 
for cholelithiasis. 

In disorders of the stomach and intestine, exemplified by irritable and Gastro - 
chronic catarrhal conditions in persons of plethoric habit, in whom 
gastric secretion is excessive and over-acid, the sulphated alkaline waters 
(Karlsbad and Marienbad) may be prescribed with benefit. The muriated 
alkaline waters (Vichy) are more likely to be beneficial in cases in which 
secretion is deficient and sub-acid. 

Chlorosis, now extremely rare, is very amenable to treatment at a Chlorosis 
chalybeate spa. 
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(h) Suitable Spas 

Bath Bath is unique among the British spas in the possession of natural hot- 

water springs (120 M K). The supply is abundant half a million gallons 
per day. The water is feebly mineralized. Taken internally it acts as a 
diuretic and is much used in the treatment of gouty conditions. Perhaps 
the most characteristic treatment in Bath is the provision of deep baths 
each containing several hundred gallons of natural hot mineral water 
free from admixture of any kind. An hinder-current douche 1 of hotter 
water directed to the affected parts is also employed. 

Harrogate Harrogate is celebrated for the number and variety of its waters, 
which can be divided into two groups: (i) a sulphur group (containing 
Sulphur sulphur as sulphide) and (ii) an iron group. Sulphides and common 

wateia sa lt characterize the series known as the saline sulphur group (Old 

Well, Strong Montpellier Sulphur, Mild Sulphur, No. 36). In the 
absence of such salts the small class of alkaline sulphur waters results 
Iron waters (Beckwith, Starbeek, and Harlow Car sulphur waters). 'The iron waters 
are divided into a saline iron group (Kissingen Well) and pure chaly- 
beate (Tewitt Well). 

indications The indications are as follows: (i) metabolic disorders underlying the 
gouty state, obesity, functional liver derangements with threatening 
cirrhosis, cholelithiasis and cholecystitis, as well as certain skin affections 
believed to be associated with a gouty diathesis; (ii) synovitis, fibrositis, 
sciatica, and brachial neuritis when caused by defective elimination. 
Patients suffering from the effects of long residence in the tropics can 
be sent to Harrogate with advantage. 

Royal Royal Leamington Spa has waters belonging to the muriated sul- 

^eammgton p^ ate( j group, which are mildly aperient and diuretic. Externally they 
are employed as immersion baths and massage douches. When diluted 
Indications they are used for colonic irrigation. The indications arc goutincss, 
obesity, and other conditions due to faulty metabolism. Latterly the 
immersion baths have been supplied in an effervescent form for the 
treatment of cardiovascular conditions. The flatness of the surround- 
ing country is well adapted to cardiac cases. 


Trefriw Wells Trefriw Wells has springs containing the most concentrated iron water 
known. The dose instead of being one or two tumblers is only a table- 
Indications spoonful. The main indication is anaemia, either alone or in association 
with other conditions. The waters are supplied for home consumption. 
Baden Baden (Switzerland) possesses hot saline sulphur springs with a fairly 

high calcium content. Taken internally the waters are aperient and use- 
ful in the treatment of metabolic disorders, disturbances of nutrition, 
obesity, and irregular gout. 


Franzensbad Franzensbad (Czechoslovakia) possesses sulphated alkaline waters 
containing various amounts of iron, used in the treatment of anaemia 
and debility. The peat obtained locally is used for baths. 

Karlsbad Karlsbad (Czechoslovakia). The chief ingredients in the waters are 
sodium, potassium, sulphates, chlorides, and carbonates. The main 
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difference in the springs lies in their temperature; the famous ‘SprudeF 
is the hottest. The waters are powerful cholagogues and much pre- Indications 
scribed in cases of liver disorders and chronic cholelithiasis. Irregular 
gout when manifested by gastric catarrh and complicated by glycosuria 
is often benefited by a 'cure' here. 

Marienbad (Czechoslovakia). The waters here are all cold and belong Marknbad 
to the sulphated alkaline class. They are mainly used in the treatment of 
the full-blooded, stout individual who leads a sedentary life and habitu- 
ally overeats. 

Vichy (France). The chief constituents of the water are sodium and Vichy 
bicarbonate ions with free carbon dioxide. The muriated alkaline 
springs are both thermal and cold. The dyspeptics who benefit from Indications 
treatment are the pale, thin, and restless persons whose tongue becomes 
furred with the slightest dietary indiscretion, and those whose condition 
is associated with entcroptosis and nervous disorders due to sympathetic 
imbalance. The two principal indications for the Vichy treatment of 
hepatic cases are cholelithiasis and congested states. 

Vittel (France). There are tw r o slightly mineralized cold springs with Vittel 
mainly laxative and diuretic effects; they are used in the treatment of 
gout and goutiness, including not only acute and chronic forms but Indications 
those conditions included under the term "irregular' gout, such as 
migraine, neuralgias, phlebitis and peri-phlebitis, and pharyngeal and 
bronchial affections. Vittel is well equipped with all the various forms 
of physiotherapy, including a "training 1 cure for bringing down the 
weight of obese patients. 

(5) — Disorders of the Nervous System 

(a) Indications 

Harm may be done by sending patients who need psychological 
treatment on long journeys by land or sea (see Climate in the Treat- 
ment of Disease, Vol. IN, p. 240), but hydrotherapy occupies a very 
definite place in the treatment of psychasthenia, and most modern 
mental hospitals are equipped with various kinds of douches and 
immersion baths. 

Immersion in a bath at a neutral temperature of 93° F. (sometimes 
called the point of thermal indifference) cuts out many peripheral 
stimuli to which an excited nervous person may respond too readily. 

Prolonged baths or douches of this kind are very valuable in the 
treatment of excitement and restlessness associated with psychotic 
states. The full wet pack (see p. 587) is employed with much the same 
object, and it is to be regretted that more use is not made of this. It 
is most soothing and enables patients to obtain sleep without the use 
of drugs. 

In organic disease of the central nervous system, hydrotherapy Organic 
cannot be expected to exert any favourable influence on the actual ciisease 
lesion. On the other hand, re-educative movements in the symptomatic 
treatment of paralysis can be carried out more effectually in a pool 
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bath than anywhere else. Pool baths equipped with the under-water 
douche can, as a rule, only be obtained at certain spas. In the ease of an 
upper neurone paralysis, the hypertonus, spasm, and contractures are 
lessened by the heat of the water, and the weight of the limb is rendered 
negligible by the buoyancy of the medium. 

(/>) Suitable Spas 

At Badenweiler (Germany) whey, milk, and grape cures can be carried 
out. The climate suits psychasthenics and overworked delicate indi- 
viduals. 

Bex-les- Bains (Switzerland) has a very even tempeiature and is situated 
amidst most attractive surroundings, hot* eases of neuralgia and other 
painful conditions brine baths are available. 

Badgastein (Austria) has thermal springs of low mineralization: 
temperature 117° F. The hot baths have an established reputation in 
the treatment of various nervous affections, 't hey are also indicated in 
the asthenia of old people. Some symptomatic relief is claimed for 
their use in Parkinson's disease. 

Lamalou (France) is near the Ccvcnnes, and its climate is remarkable 
for the purity of the air and the mildness of the temperature. 'Flic spa 
is fully equipped with the usual hydrothera peutic apparatus. 

Leukerbad (Lo&che-les- Bains, Switzerland) provides a combination 
of mountain air and a thermal water which has been found of value 
in the treatment of various functional nervous disorders. 

(6) — Respiratory Disorders 

(a) Indications 

Affections of the respiratory system such as pharyngitis, laryngitis, 
tracheo-bronchitis, and bronchitis (chronic), when associated with an 
underlying gouty diathesis, usually do well with spa treatment. At 
most of the spas where respiratory affections arc treated, special 
inhalation rooms are provided. In these rooms the local mineral water 
is pulverized and added to the air which the patients arc breathing. 
Besides the rooms, there are douches, sprays, and gargles for more 
localized treatment. 

At many of the spas on the continent of Europe the ‘compression 
chamber’ is available. This increases the amount of oxygen present, 
and in consequence breathing is much easier. 

If asthma can be traced to gastro-intcstinal disorder, or to faulty 
metabolism such as gout, spa treatment may do good, but to label 
certain spas as ‘asthma spas’ to which anyone suffering with spasmodic 
attacks of dyspnoea may be sent without any regard to the cause is 
manifestly unscientific. 

(b) Suitable Spas 

Allevard (France) provides hot inhalation rooms for the diffusion of 
sulphur water highly charged with sulphuretted hydrogen. 
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La Bourboule (France) possesses hyperthermal water containing a La Bourboule 
minute quantity of arsenic. The water is applied in the form of local 
douches and gargles, and the gaseous emanation is used in the treat- 
ment of spasmodic and recurrent congestive conditions of the nasal 
cavities. There are also vapour and 'fog' rooms. Children do very well 
here. 

Bad Ems (Germany) has a large inhalatorium in which seven hundred Bad Ems 
patients can be treated at one time. The water belongs to the niuriated 
alkaline group. The temperature of the springs ranges from 85° to 
1 15° F. 

Mont Dore (France) is famous for its ‘ salle d' aspiration' . Large halls Mont Dore 
are kept filled with a warm fog obtained by passing steam through the 
mineral water and then atomizing some of the latter into the fog thus 
produced. This treatment, by rendering the expectoration more fluid, 
is sedative in effect. The linings of the respiratory passages absorb 
some of the mineral water. The gaseous emanation is applied locally 
by means of a wooden tube through which the gas is insufflated. 

Nasal insufflation by this method is constrictive, decongestive, and 
drying. 

Bad Reichenhall (Germany) has a very strong brine, the only mineral Bad 
water. It is employed for inhalation therapy, either at the ‘graduation Reiche,lhaU 
plant’ or in the chambers where the water is pulverized. The former — 

‘graduation plant’ — is situated in a large building with a wooden frame- 
work supporting walls of whitethorn over which the brine trickles, 
dripping from twig to twig and thus charging the air heavily with salt 
solution. The patients stand, sit, or walk about in the building and 
breathe the saturated air. Several hundred patients can take the treat- 
ment at the same time. This treatment is valuable in catarrhal affec- 
tions of the respiratory passages, rhinitis, pharyngitis, and chronic dry 
laryngitis. Pneumatic chambers giving an additional pressure of half 
an atmosphere are also available; in these the patient remains for an 
hour or more. 

(7) — Chronic Rheumatism 

(a) Indications 

Perhaps the most important measures in the early treatment of rheum- Rheumatoid 
atoid arthritis are attention to general health and the performance arthntls 
of breathing exercises in the recumbent posture. At spas these measures 
may be supplemented by the ingestion each day of mineral water, 
which has an excellent psychological effect if no other. It would be an 
advantage if, at some of the more bracing spas, the routine adopted 
were based on a realization of the fact, often overlooked, that the treat- 
ment of early rheumatoid arthritis should be very similar to that of 
early pulmonary tuberculosis. 

In osteoarthritis spa treatment should be directed towards the relief Osteo- 
of any faulty metabolic process that may be present, the outstanding arthrltis 
need perhaps being to reduce the calorific value of the diet to reason- 
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able limits. Ne;ui> all ostcnurthntic persons hvquonting spas habitually 
eat too much. Careful les'iilatiou of the diet, more especially as regards 
the quantity, will spare the patient am umieeessaiy metabolic burdens. 
Any physical measures mulct taken should be directed to maintain 
the function of the joints. For this reason spas with pool baths should 
be recommended for such eases. 

Climacteric In menopausal arthritis, which is often associated with an increase in 

arthritis p le weight, the various physical methods of treatment available 

at the spas are of great value. 

(h) Suitable Spas 

Buxton Buxton, about 1,000 feel above the sea -level, is the highest spa in 

F.ngland. The air is very bracing. The wateis are tepid (KA F.) and of 
feeble mineralization. They contain a comparatively large amount of 
nitrogen which, although inert, carries the radium emanation to which 
therapeutic properties are ascribed. Taken internally the waters are 
diuretic. Internally they are employed in pool baths and massage douches. 
Buxton possesses a very complete physiotherapeutic installation. 

Droitwich Droitwich. The brine baths of this spa pioduce theii ell eel as follows: 

(i) The natural buoyancy of the water enables the patients to move 
their slilfcncd limbs through ranges otherwise impossible, the support- 
ing action of brine being much greater than that of ordinary water. 

(ii) The surface action or stimulation of the skin promotes free and 
copious sweating and increases the circulation in the superficial capil- 
laries and lymphatics, (iii) The hot baths have the e Heels described on 
page 577. 

Acqui Acqui (Northern Italy). Treatment here is chiefly confined to the 

application of fango packs. Tango is an organic mud obtained from 
deposits round the thermal springs. 

Aachen Aachen (Aix-la-Chapelle, Germany). The springs belong to the thermal 

alkaline muriated sulphur group. The large pool bath is the outstand- 
ing feature of the treatment here. Hotels and bathing establishments in 
many instances are combined under one roof. 

Aix-les-Bains Aix-les- Bains (France) is almost entirely a bathing spa. The Aix 
massage douche is given with water obtained from two hot sulphur 
springs. The water holds in suspension whitish Hakes of oily organic 
nature which make it a very suitable medium for massage. 

Baden-Baden Baden-Baden (Germany) has about twenty simple thermal muriated 
springs and a particularly fine bathing establishment, 

Buda Pest Buda Pest (Hungary) possesses an almost unlimited supply of simple 
thermal and thermal sulphur water, mostly used for bathing. There are 
also some thermal mud pools. 

Dax Dax (France). The mud employed in the baths is formed by the action 

of the thermal water on the banks of mud left by the periodical over- 
flowing of the river. 

Pistany Pistany (Czechoslovakia). The thermal springs arise from a depth of 
several hundred feet from a large enclosed basin filled with sulphur 
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water and muddy deposit. The thermal sulphur water is used in ordin- 
ary reclining baths and the mud in the form of a ‘mud pool’ bath or as 
packs for local application. 

Rheinfelden (Switzerland). The brine found here is practically a Rheinfelden 
saturated solution of salt. It is used for baths and douches. 

Wiesbaden (Germany) possesses thermal muriated waters with tempera- Wiesbaden 
tures ranging from 100" to 156' F. 

(8) — Skin Diseases 

(a) Indications 

Spa treatment is only applicable in the more chronic stages of skin dis- 
orders. Natural mineral waters are employed internally, externally, or 
both. 

Their internal use is chiefly in conditions associated with faulty Internal use 
metabolism or defective general health. As examples of these may be 
mentioned the eczema found in gout and the pruritus of glycosuria. 

In such instances a water of low mineralization appears to be most 
suitable. 

The internal employment of sulphur water in gouty skin eruptions Sulphur water 
is very apt to bring on an acute attack. This is probably accounted for 
by the high saline content of most of these waters. On the other hand, 
in seborrhoea associated with sedentary habits and close confinement 
in unhealthy buildings, a course of sulphur water, by its action on 
the hepatic function and the bowel, often brings about well marked 
improvement in the skin. 

Of the three types of sulphur water mentioned on page 588, that Baths 
which contains the most sulphuretted hydrogen is usually employed for 
baths. The ‘muriated’ sulphuretted water, owing to its greater pro- 
portion of salt, is apt to be too irritating. 

No patient should ever be sent to a spa for treatment until all aetio- Selection of 
logical possibilities have been thoroughly explored. Diagnostic pitfalls cases 
are all too numerous. 

(b) Suitable Spas 

Strathpeffer. The sulphuretted waters (cold) are noted for their high Strathpejfer 
content of sulphuretted hydrogen. They are diuretic and mildly 
purgative. Employed as full immersion baths the water is very soothing 
in cases of irritable skin affections. 

Bareges (France). The thermal waters are used for baths. Dry scaly Bareges 
eczema is said to do extremely well here. 

Saint-Gervais (France). The waters contain among other constituents Saint-Gervais 
lithium and silicates. The silicates make the water extremely soft to the 
touch. The baths are chiefly used in pruritus, prurigo, lichen planus 
in its eruptive stage, and other irritable conditions. 

Saint-Honor6-les-Bains (France) provides tepid waters of low mineral- jfa£r4-Ies- 
ization containing sodium bicarbonate and a minute trace of arsenic; Bains 
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it is looked upon ratlici as a children's spa. L’c/cma and impetigo are 
well treated here. 

Lenk (Swit/ei laiul). The sulphur water is used in ee/ema and furuncu- 
losis. 

La Roche-Posay (Trance). When used in a hath, the water deposits 
on the skin a whitish film which acts as a soothing dressing and relieves 
irritation. Taken internally the water is diuretic. 

Schinznach (Switzerland). The hot sulphur springs yield nearly 
400,000 gallons per day. The baths are much used in psoriasis, ichthyosis, 
prurigo, acne, and staphylococcal infections of the skin. The best 
results are seen in dry harsh skins with scahncss and thickened 
epidermis. 

Uriage (France) has a sulphur water that is much used in the treatment 
of chronic eczema, lichen planus, prurigo, and skin conditions due to 
lowering of the general health. 

I have to express indebtedness to my publishers, Messrs. Edwatd Arnold 
and Co., for permission to draw extensively upon my work, 1 lydrotherapy 
and OHmatotherapy, mentioned in the bibliography below. 
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NOTE 


An exhaustive analytical index to the British Encyclopaedia of 
Medical Practice will be published on completion of the work. 
In the meantime, each individual title is separately indexed in the 
volume to which it belongs, and there are additional references and 
cross-references to assist the reader in finding whatever informa- 
tion he may require as easily and quickly as possible. 

The entries in heavy black type (e.g. Gonorrhoea) indicate the 
individual titles; those in large capitals (e.g. ABDOMINAL PAIN) 
indicate the additional references and cross-references. 
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ABDOMINAL PAIN, anaphylactoid purpura cause of, 151 
haematoporphyrinuria, in, 94 
histoplasmosis cause of, 521 
Hodgkin's disease cause of, 531 
hydatid disease cause of, 554 
hydrotherapy in, 587 

ACCESSORY SINUSES, hydrocephalus caused by infection of, 568 

infra-red rays in inflammation of, 394 

ACHOLURIC JAUNDICE, inheritance of, 455 

ACHONDROPLASIA, hand deformity caused by, 174 

ACHYLIA GASTRICA, inheritance of, 461 

ACNE, hypertrichosis preceded by, 164 

infra-red rays in treatment of, 394 
sulphur baths for, 580, 602 

ADDISON’S DISEASE, haemochromatosis simulating. 111 

ADIPOSITY, hydrocephalus cause of, 569 

hydrotherapy .in, 582, 586, 595, 596, 597 
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ADRENAL GLANDS, haemoehi omalosis in, 108 

hcnt-slmkc in iclation to. 407 

hypertrichosis in i elation to, 1(H 

myocarditis associated with haemorrhap.es in, 7.7S 

ALBINISM, recessi\e inheritance of, 45n. -I s 7 

ALBUMINURIA, exercise haemop.lohinui ia allied to postural, II 1 ? 
heart failiue cause of, W7 
tricuspid insulliciencv cause of, U>4 

ALCOHOL, pout in relation to, 38, W, 51 

heat-stroke in relation to, 407, 40 t 

ALCOHOLISM, hydrotherapy in, 578 

parental, in aetiology of congenital heait disease, 709 

ALKAPTONURIA, recessive inheritance of, 45(> 

ALLERGY, endocarditis in relation to, 7X0 
fabism in relation to, 1 18 
pout in relation to, 3 7, 41, 4*1 
guinea-worm disease suggesting, <>7 
hydatid disease cause of symptoms of, .\5I, 55 1, 557 
inheritance in, 460 

A NAHM l A, haemal uria cause of, 98 

haemolytic, haemoglobinuria caused by, I 19 
histoplasmosis cause of, 57.1 
Hodgkin’s disease cause of, 578 
hydrotherapy in, 588, 503, 59.5 
Ledorer’s, haemoplohinuna in, 170 
malignant endocarditis cause of, 301 

malignant endocarditis diagnosis from chronic splenic, 304 
right-heart dilatation caused by, 358 
splenic, hacmalemesis caused by, 77 
ulcerative granuloma cause of, 57 

ANARTHR1A, hcpato-lenticular degeneration cause of, 449, 450 

ANEURYSM, aortic, haemoptysis caused by, 131 

pulmonary insufficiency caused by, 359 
pulmonary stenosis murmur simulated by, 362 
haemothorax caused by rupture of, 156, 157 
hand affected by, 197 
syphilitic myocarditis, in, 281 

ANGINA PECTORIS, aortic valve diseases in relation to, 340, 341, 343, 346, 348, 

349 

diaphragmatic hernia simulating, 509 
syphilitic myocarditis cause of, 281 

APHASIA, hemiplegia cause of, 434, 435 

APLASTIC ANAEMIA, haemal uria caused by, 103 

purpura hacmorrhagica resembling, 146 

APOPLEXY, purpura hacmorrhagica cause of, 145 

APPENDICITIS, haemophilia simulating, 125 

ARRHYTHMIA, aortic valve disease cause of, 343, 344, 349 
congenital heart disease, in, 213 
heart failure caused by, 370, 377 
mitral disease cause of, 312, 316 
rheumatic heart disease of children, in, 246 
syphilitic myocarditis cause of, 281 
tumours of heart cause of, 284, 285 

ARTERIAL DEGENERATION, inheritance of, 461 
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ARTERIOSCLEROSIS, coarctation of aorta cause of. 217, 218 

haematemesis predisposed to by, 77 

ARTHRITIS, gonococcus cause of, 5 
gout simulating. 43 
hydrotherapy in, 583, 589 
infra-red rays in treatment of, 394 
malignant endocarditis cause of, 302 
menopausal, mud baths in, 582, 600 
rheumatic heart disease associated with, 240, 241, 244 

ASCHOFF BODIES, 293 

ASCITES, heart failure cause of, 372 

hepato-lenticular degeneration cause of, 449 
Hodgkin's disease cause of, 529 
mitral stenosis cause of, 318 
rheumatic heart disease cause of, 241 

ASPHYXIA, in infants, congenitaL heart disease cause of, 213 

ASTHMA, bronchial, cardiac asthma diagnosis from, 373 

mitral disease associated with, 326 
cardiac, mitral disease cause of, 312 
physiology of, 373 
gout associated with, 44 
guinea-worm disease, in, 67 
hydrotherapy in, 598 

right-heart dilatation and hypertrophy caused by, 358 

ATHEROMA, aortic valve disease caused by, 331, 349 

pulmonary, right-heart hypertrophy caused by, 358 

ATHLETICS, cardiac reserve affected by training in, 369 
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BERI-BERI, myocarditis caused by, 279 

BiLHARZIASIS, haematuria caused by, 103 

BLOOD, examination, in gonorrhoea, 14 

heat-stroke, 399-400 
groups, inheritance of, 463—464 

pressure, congestive heart failure caused by high, 370 
headache in relation to, 202 
transfusion, haemoglobinuria caused by, 117 

treated by, 127 
Hodgkin’s disease, in, 528 
purpura haemorrhagica treated by, 146 

BOILS, hydrotherapy in, 602 

infra-red rays in treatment, 394 

BONE MARROW, Hodgkin’s disease infiltrating, 526 

BONES OF HAND, new growths of, 194, 195 

BRACHVDACTVLV, inheritance of, 455 

BRAIN, abscess, malignant endocarditis diagnosis from, 304 

degeneration in hepato-lenticular degeneration, 444, 446-448 
hydatid disease of, 547, 560 
tumours, headache caused by, 202 

hydrocephalus caused by, 567 
malignant endocarditis diagnosis from, 304 

BRONCHIECTASIS, clubbing of fingers associated with, 179 

haemoptysis caused by, 132 
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BRONCHITIS, hydrotheiapy m, ^ . V)/, v\s 

initial disease associated with, Mo 
plastic, haemoptysis caused In, Ml 
right-heai t dilatation caused In, MS 

BRONC I IO-PNKU MONIA, haemoplssis followed hy. 1 to 

BRONCHOSCOPY, in diagnosis of haemoptysis, I 15 

BRONZE DIABETES, synonym for hacniochromaiosis, 106 

BRONZINO, haenuiloporphyrinuria cause of, 9 1 
haemochromatosis cause of, I I I 

C 

CARCINOMA, gastric, haematemesis caused bv, // 
CATARACT, congenital, inheritance of, 455 
CEREBROSPINAL I EVER, herpes simples caused hy, 517 
CEREBROSPINAL ELUID, hydrocephalus in relation to, V>6 
CERVICAL RIB, main cn ^riffc associated with, 1 7(> 

CHAGAS’ DISEASE, myocarditis caused by, 2SI 

Cl! ICKEN-POX, endocarditis in, 2X9 

hemiplegia sequel of, 438 

CHILDREN, vulvovaginitis in, 32 55 
CHLOROSIS, hydrotherapy in, 595 

CHOLECYSTITIS, haematemesis caused by, 76 
hydrotherapy in, 596 
pericarditis secondary to, 258 
CHOREA, endocarditis in, 289 

rheumatic heart disease associated with, 240, 241, 244 
COLD, hacmoglobinuria caused hy, I 18 
COLDS, herpes simplex caused hy, 517 

COLIC’, anaphylactoid purpura cause of, 151 
hernia cause of, 475, 476 
hydrotherapy in, 577, 587 

COLITIS, hydrotherapy in, 585, 595, 596 

COLOUR-BLINDNESS, inheritance in, 456, 460 

COMA, congenital heart disease cause of, 21 l 

haemochromatosis terminating in diabetic, 1 13 
heat-stroke cause of, 40 1 , 403, 4 1 2 
hemiplegia recovery depending on length of, 438 
purpura haemorrhagica cause of, 145 

CONCATO'S DISEASE, Pick's disease diagnosis from, 271 

CONJUNCTIVA, gonorrhoeal infection of, 3, 5 
gouty deposits in, 46 
herpes zoster of, 5 1 5 

CONSTIPATrON, gout cause of, 43 

headache caused by, 201 
hernia cause of, 475 
hydrotherapy in, 595 

CONVULSIONS, congenital heart disease cause of infantile, 21 1 
hydrocephalus cause of, 568 
mustard baths in infantile, 58 1 
( 4 ) 
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CORNEA, hepato-lenlicular degeneration affecting, 444, 448. 449 

CORONARY ARTERIES DISEASE, right-heart dilatation caused by, 358 

COUGH, histoplasmosis cause of, 521, 522 
Hodgkin’s disease cause of, 531 
hydatid disease cause of, 556, 557 
malignant endocarditis cause of, 300 
mitral disease cause of, 312 

CRAMP, heat-exhaustion, in, 401, 404 

CYANOSIS, clubbing of lingers associated with, 178 

congenital heart disease cause of, 209-210 
heat-stroke cause of, 400, 401, 402 
hemiplegia followed by local, 434 
histoplasmosis cause of, 522 
Hodgkin’s disease cause of, 53 1 
hydatid disease cause of, 559 
mitral stenosis cause of, 316 
myocardial diseases, cause of, 278, 280 
pericarditis cause of, 264 
pulmonary stenosis cause of, 361 
rheumatic heart disease cause of, 24 i 
tricuspid insufficiency cause of, 364 
stenosis cause of, 366 

CYSTICERCOSIS, myocardium involved in, 283 
CYSTINURIA, inheritance of, 460 
CYSTOSCOPY, in haematuria, 101, 102 
CYTOMYCOSIS, synonym for histoplasmosis, 520 


D 


DEAF-MUTISM, heredity in, 456, 457 

DEATH, SUDDEN, aortic valve disease cause of, 348 

haemothorax from ruptured aneurysm cause of, 157 
heart failure in relation to, 376 
myocarditis cause of, 281, 283 

DERMATITIS, infra-red rays in treatment, 395 

DERMATOSES, gout associated with, 44 

DIABETES INSIPIDUS, inheritance of, 462 

DIABETES MEULITUS, cardiac asthma diagnosed from air-hunger of, 373 

haemachromatosis cause of, 107, 111, 112, 113 
heat-stroke in relation to, 402, 403 
inheritance in relation to, 462 

DIAPHRAGM, dextrocardia associated with hernia of, 216 
haemothorax affecting, 157 
hydatid disease cause of elevation of, 548 
pericarditis involving, 262, 264, 267 

DIARRHOEA, anaphylactoid purpura cause of, 151 
histoplasmosis cause of, 521 

DIATHERMY, gonorrhoea treated by, 18, 23, 27, 30 

DIPHTHERIA, carditis of, compared with rheumatic endocarditis, 242 
endocarditis sequel of, 289 
hemiplegia sequel of, 438 
myocarditis caused by, 279 
right-heart dilatation caused by, 358 
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DISLOCATION, infra-red lays in associated inflammation, 395 

DRACONTIASIS, synonym for guinea -woi m disease, 61 

DRUGS, herpes zoster sequel to, 314 

DIJPU YTRFN’S C ONTRAtTURl', congenital contiactuie of little linger 

differentiated from, 173 

DWARFISM, congenital heart disease, associated with, 331, 332, 223 

DYSMHNOR Rl IOFA, hydrotherapy m, 377, *>3 

DYSPEPSIA, gout cause of, 43, 45 

heait failure cause of, 372 
hernia cause of, 473, 503 
hydrotherapy in, 597 

DYSPHAGIA, hepalo-lenticular degeneration cause of, 419 
Hodgkin's disease cause of, 531 

DYSPNOEA, aortic valve diseases cause of, 340, 346, 348, VI9 
clubbing of lingers associated with, 178 
congenital heart disease cause of, 211, 314, 332, 324, 336 
huemothorux cause of, J57 
histoplasmosis cause of, 522 
Hodgkin’s disease cause of, 531 
hydatid disease cause of, 559 
mitral disease cause of, 312, 326 
myocarditis cause of*, 278, 280, 284 
pericarditis cause of, 262, 265, 266 
physiology of cardiac, 370, 371 
paroxysmal, 373 

pulmonary stenosis cause of, 361 
rheumatic heart disease cause of, 239, 240 
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EAR-ACHE, herpes zoster cause of, 515 

ECZEMA, go Lit associated with, 44, 45 
hydrotherapy in, 601, 602 

ELECTROTHERAPY, herpes simplex treated by, 517 
hirsuties, in, 165 

EMPHYSEMA, congestive heart failure caused by, 370 
haemoptysis caused by, 1 3 1 

right-heart dilatation and hypertrophy caused by, 358 
traumatic haemothorax complicated by surgical, 158 

EMPYEMA, clubbing of fingers associated with, 179 
pericarditis secondary to, 258 

ENCEPHALITIS, facial hemiatrophy sequel of epidemic, 418 
gonorrhoea cause of, 5 
herpes simplex caused by, 5 1 7 

ENDOCARDITIS LENTA, synonym for malignant endocarditis, 298 

ENTERTC FEVER, endocarditis sequel of, 289 

haemoglobin uria caused by, 1 16 

heat-stroke in relation to, 402, 403 

hemiplegia sequel of, 438 

malignant endocarditis diagnosis from, 304 

myocarditis caused by, 279 

pericarditis caused by, 258 

right-heart dilatation caused by, 358 

EPIDIDYMITIS, prostatic massage cause of, 23 
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EPILEPSY, heat-stroke simulating, 403 

hemiplegia associated with Jacksonian, 435 
caused by, 436 

EPILEPTIFORM ATTACKS, congenita! heart disease cause of, 21 1, 224 

EPISTAXIS, coarctation of aorta cause of, 21 S 
haemophilia cause of, 125 
purpura haemorrhagica cause of, 147, 148 

ERYTHRAEMIA, haematemesis, caused by, 78 

EXERCISE HAEMOGLOBINURIA, 119 

EXOSTOSES, multiple, inheritance of, 455 

EYELID, facial hemiatrophy affecting, 417 
herpes zoster of, 515 

EYE-STRAIN, headache caused by, 202 

EYE SYMPTOMS in hemiplegia, 428, 435, 436, 437 
Hodgkin's disease, 530 
malignant endocarditis, 302, 303, 307 
infra-red ray treatment, 391 


F 

FAB1SM, haemoglobinuria caused by, 118 

FACIAL PARALYSIS, herpes zoster cause of, 515 

FIBRINOPEN1A, 154 

FIBROSIT1S, gout cause of symptoms of, 43, 52 
headache caused by, 203 
hydrotherapy in, 577, 581, 582, 596 
infra-red rays in treatment of, 394 

FINGERS, CLUBBED, congenital heart disease, in, 211, 212, 222, 228, 229, 231 
Hodgkin’s disease, in, 531 
malignant endocarditis, in, 301 
pulmonary stenosis, in, 361 

FRACTURE, infra-red rays in associated inflammation, 395 
Volkmann’s contracture in relation to, 176, 177 

FRAGILITAS OSSIUM, hand deformity caused by, 175 


G 

GALL-STONES, diaphragmatic hernia complicated by, 508 
hydatid disease diagnosis from, 552 
hydrotherapy in, 577, 595, 597 

GANGRENE, guinea-worm disease cause of, 70 

GASTRITIS, haematemesis in, 76 

GLANDULAR FEVER, Hodgkin’s disease diagnosis from, 533 

GLAUCOMA, gout, in relation to, 46 
headache caused by, 202 

GLYCOGEN DISEASE, congenital hypertrophy of heart associated with, 208, 

222 

GLYCOSURIA, gout, in relation to, 44 

hernia in relation to, 497, 501 

GOITRE, toxic, inheritance in relation to, 462 
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(■OGBurrhoca, l 3o 
aetiology, 2 3 

adults, infection of, ? 
children, infection of, 2, 3 
conjunctiva, primary infection of, 3 
infection, noil-sexual, 2 
vulvovaginitis, causes of, 2 
bacteriology, 3 4 

gonococcus, characteristics of, 3 
cultivation, 3 

(i rum's staining method, 3 
viability, 4 

females, gonorrhoea in adult, 25 32 
Bartholinitis, 2b, .30 
cervicitis, 28, 20, .30 
cervix examination, 27 
clinical pictuie, 25 26 
diagnosis, 2b 27 

complement -fixation tests, 27, .30, .31, .32 
examination, 2b, 27 
Fallopian tubes, infection of, 2b, .31 
gland ducts, examination of, 27 
papillomas, 26 
peritonitis, 26 
peri-urethral abscess, 26 
rectum, infection of, 26, 27, 31 
tests of cure, 31, 32 
treatment, 27 31 

acute gonorrhoea, 27 30 
douching, 29 

endocervical applications, 28 .30 
injection of silver salts, 28 
irrigation, 28 
sit/, baths, 27 

chronic gonorrhoea, 30 .31 
drainage, 30 
vaccines, 30 
diathermy, 27, 30 
pyrototherapy, 27 
sulphanilamide compounds, 17 
urethritis, 28 

males, gonorrhoea in, 6-25 
acute, 12, 19 

antigonococcal power of tissues, 15 

chemicals, strong, dangers of, 15 

chordcc, 6 

chronic, 12, 21 

clinical picture, 6 

complications, 9-1 1 

course, 6-9 

Cowpcritis, 10 

cure, tests of, 24-25 

diagnosis, 7, 12-14, 25 

complement-fixation tests, 14, 25 
epididymitis. See Epididymitis, Vol. V, p. 86 
examination, methods of, 12-13 
incubation period, 6 
inguinal adenitis, 1 1 
lymphangitis of penis, 1 1 
para-urcthritis, 9, 23 
peri-urethral infiltrates, 9, 23 
posterior urethritis, 7 
prognosis, 1 1 

prolongation of attack, causes of, 8, 22 
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Gonorrhoea — con fumed 

males, gonorrhoea in — continued 
prostatitis, 7, 10, 11, 24 
sago-grain urethritis, 22 
stricture, prevention of, 1 1 
treatment, 14-24 
general, 16-19 

antiseptics, urinary, 16 
diathermy, 1 8 
prontosil, 16 
proseptasine, 16 
pyretotherapy, 18 
sulphanilamide, 16 
local, 19-24 

cauterization, 21 
diathermy, 23 
dilatation, 22 
injection, 20, 21 
irrigation, 19, 20, 22 
prostatic massage, 23, 25 
pyretotherapy, 23 
secondary infections, of, 22 
prophylaxis, 14-15 
vaccines, 15, 17-19, 25 
two-glass test (Thompson’s), 7 
Tysonitis, 9, 23 
urethroscopy, 13, 25 
vesiculitis, 11 
pathology, 4—6 

defensive reaction, 6 
invasion and reaction, 4 
methods of spread, 5 
parts invaded, 5 

vulvovaginitis in children, 32—35 
causes, gonococcal, 33 

non-gonococcal, 33 
clinical picture, 32 
diagnosis, 33 
tests of cure, 35 
treatment, 33—34 

Menulas tubes, 34 
oestrin, treatment by, 34 
painting cervix, 34 
prophylaxis, 33 
sitz baths, 33 

GONORRHOEA, malignant endocarditis complication of, 306, 307 
pericarditis caused by, 261 

GONORRHOEAL ARTHRITIS, gout diagnosis front, 47 

GOUNDOU. See Yaws 

Gout, 37-52. Plate I. Fig. 1 
aetiology, 38 

age and sex, 38 
alcohol, 38 
heredity, 38 
occupation, 38 
clinical picture, 42—46 
acute attack, 42 
arthritis simulated, 43 
asthma associated with, 44 
bursae affected, 44 
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Gout cot i tii met! 

clinical picture continual 
calculi, uuc-ackl, 16 
caidiovascular disease in iclalnm to, 
chronic foi m, -1 1 
dermatoses associated with, 44 
dyspepsia, 43, 45 
iibrosilis, 41 

glycosuria associated with, *1*1 
licherdcn's nodes ditVerenliated, *M 
hypochlorhydria, 43 
joints atleclcd, 4?-, 43 
lum ha go, 43 

nephritis associated with, 46 
ocular diseases, 46 
phlebitis in relation to, 43 
rheumatic fever simulated, 42 
tophi, 43, 44 
young people, in, 46 
definition, 37 
diagnosis, 47 48 

from bunion, inflamed, 48 

gonorrhoeal arthritis, 47 
osteoarthritis, 47 
rheumatic fever, 47 
rheumatoid art l\t it is, 47 
villous synovitis, 48 
tophi of calcium phosphate, 47 
pathology, 38-42 

allergy in relation to, 37, 41, 44 
cartilage and connective tissue, 37, 41, 42 
fibrous tissue necrosis, 40 
kidney in relation to, 40 
lead poisoning, 38, 42 
liver in relation to, 40 
/?1 1 change, 41, 42 
purine bodies, metabolism of, 39 
origin of, 38 
sodium biurate, 40, 41, 42 
tophi, 37, 42 

uric acid in blood, 39, 40, 48 
endogenous, 39 
exogenous, 38 

water and salt metabolism in relation to, 40 
treatment, 48-52 
alcohol, 51 
baths, 49, 50 
cinchophen, 49 
colchicum, 48 
complications, of, 52 
diet, 50 
kaolin, 49 
spas, 49, 50 

GOUT, endocarditis caused by, 292 

hydrotherapy in, 586, 588, 595, 596, 597 

GRAIN ITCH. See Bites and Stings, Vol. II, p. 347; and Skin Affections due to 

Insects and Acarines 

GRANULOMA ANNULARE. See Skin Tumours 

Granuloma, Ulcerative, 54-59. Figs. 2-5 
aetiology, 54 

tropical and subtropical distribution, 54 
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Granuloma* Ulcerative — continued 
clinical picture, 55-57 
duration, 57 
prognosis, 57 
sites, 56 
types, 56, 57 
definition, 54 
diagnosis, 57-58 

from lymphogranuloma, 58 
malignant disease, 58 
syphilis, 58 
ulcus molle, 58 

Wassermann reaction negative, 58 
morbid anatomy, 55 
treatment, 58-59 
antimony, 58 
fouadin, 58, 59 


GRAVES’S DISEASE. See Goitre and other Diseases op the Thyroid Gland, 

Vo I. V, p. 606 

GROCER’S ITCH. Bites and Stings, Vol. II, p. 347; and Skin, 

Occupational Diseases 

Guinea-Worm Disease, 61-74. Figs. 6-12 
aetiology, 61-62 

dracontiasis, synonym for, 61 
Dracuncidus medinensis cause, 62-65 
cyclops intermediary host, 63 
embryos, 62, 63, 64 
life history, 62-65 

drinking-water means of infection, 62, 64, 65, 68 
clinical picture, 66-70 

abscess formation, 69 
allergy suggested, 67 
ankylosis of joints, 70 
asthma, 67 
blister, 67 

gangrene caused, 70 
onset, 66, 67 

pyogenic infection of wound, 69 
urticaria, 67 
worms, detection of, 68 
number of, 69 
protrusion of, 69 
experimental infections, 65-66 
human, 66 
prevention, 72-73 

destruction of cyclops, 73 
filtration of water, 72 
protection of wells, 72 
treatment, 70-72 

extraction of worm, 70-72 

GUMS. See Dental Sepsls in Relation to Systemic Disease, Vol. Ill, p. 596; 

Dentition, Vol. Ill, p. 603; and Mouth Diseases 


H 


Haematemesis, 75-83 
aetiology, 75-78 
causes, 76-78 

alcoholic gastritis, 76 
appendicitis, 76 
carcinoma of stomach, 77 
cholaemia, 78 
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I lacinatcnicsis continual 
aetiology continual 
causes continual 
cholecystitis, 76 
cirrhosis of liver, 77, 79, SO 
duodenal ulcer, 76, 7S, SO 
crythraemia, 78 
gastric ulcer, 76, 7S, 80 
gastrostaxis, 76 
gumma, gastric, 78 
heart failure, congestive, 78 
hypeipiesia, 77 
leukaemia, 77 
melaena neonatorum, 78 
oral sepsis, 76 
peptic ulcer of jejunum, 76 

oesophagus, 70 

pneumonia, 76 
purpura, 78 
pylephlebitis, 77 
scarlet fever, 76 
smallpox, 76 

splenic anaemia, 77, 79, SO 
toxic erosion, 76 

varicose veins, ulceration of, 77, SO 
‘codec grounds’, 75, 77 
vicarious menstruation in relation to, 78 
clinical picture, 78 
definition, 75 
diagnosis, 79 -80 

from haemoptysis, 79 

swallowed blood, 80 
prognosis, 78 -79 

Band’s disease, 79, 80 
fractured skull in relation to, 79 
mortality, 78 

yellow fever in relation to, 79 
treatment, 80-83 
atropine, 80, 81 
blood transfusion, 80, 81 
Hurst’s method of gastric lavage, 81 
magnesium phosphate, tribasic, 8 1 
Meulengracht’s method, 82 

St. Bartholomew’s Hospital modification of, 82 
morphine 80 

physiological saline per rectum, 80 
surgery, 81, 82 

HAEMATEMESIS, hepalo-lenticular degeneration cause of, 449 

HAEMATOCELE. See Testis and Cord Diseases 

Haematoporphyrinuria, 85-96 
aetlo porphyrin, 87 
biochemical, 85-92 
clinical, 92-95 
coproporphyrin, 89, 94 
definition, 92 

haematoporphyria acuta, 94-95 
abdominal pain, 94 
bulbar paralysis, 94 
coproporphyrin, 94 
peripheral neuritis, 94 
urine, 94 
uroporphyrin, 94 
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Haematoporphyrinuria — continued 
haematoporphyria chronica, 95 
barbiturates, caused by, 95 
light sensitization, 95 
prognosis, 95 
urine, colour of, 95 
haematoporphyria congenita, 92-94 

hydroa vacciniforme, development ot, yj 
metabolism, inborn error of, 92 
pigmentation, 93 

tuberculosis, association with, 93^ 
ultra-violet rays, sensitivity to, 93 
urine, colour of, 92, 93 
haematoporphyrin, 89 
metalio-porphyrins, 88 . 

porphyrins, naturally occurring, 86 
structure of, 86 
tests for, 90-92 
types of, 85-90 
uroporphyrin, 89, 94 


Haematuria, 97-105 
aetiology, 98-99 
anaemia caused by, 98 
blood lost, quantity of, 98 
classification, 99-103 

associated phenomena, 99 
casts, presence of, 99—101 
acute nephritis, 99 

oliguria, significance of, 99 
chronic nephritis, 100 

embolic focal nephritis, 100 

malignant endocarditis, associated with, 100 
hyperpiesia, 100 + 1A , 

arteriosclerosis, secondary to, 100 
subacute nephritis, 100 
malignant cells, presence of, 102 
carcinoma, prostatic, 102 
urethral, 102 
vesical, 102 

hypernephroma, renal, 102 

prostate, benign enlargement ot, loz 
sarcoma, renal, 102 
vesical, 102 
pus, presence of, 101-102 
calculus, renal, 101 

ureteral, 101 
vesical, 101 
cystitis, 101 
pyelitis, 101 
pyelonephritis, 101 

tuberculosis, 101 . 1M in . 

simple, without additional deposit, 102-1U3 
anaemia, acute aplastic, 103 
angioma, urethral, 103 
vesical, 103 
bilharziasis, 103 
calculus, prostatic, 103 
vesical, 103 
cantharides, 103 
hexamine, 103 

leukaemia, acute lymphoid, 103 
papilloma, vesical, 102 
villous, 102 
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B liUMliatfuriu < onuntteJ 

classihcul ion c. 'ntnun\! 

pllCHi'llU'IIU i I'illtftiU ,1 
simple nmtimu'J 

po!\ pi, metlu a I, I 0 l 
pmpiua. 101 
t lauma. 10 t 
tuipentmo, KM 
cystoscopy, 101, 1 03 
dysuria, os 
essential, UH It), 4 ' 
aetiology, KM 
clinical pictme, 101 
diagnosis, 101 
treatment, KM I OS 

haomoidohimiriu, vlillcrentiation t’lom. OS 

introduction, os 

pain, variation in, os, 10-1 

sites of haemorrhage, os, oo, |()0 

mine, colom of, os, oo, too 

1 1 AKMATl IRI A, malignant cndoeai dibs cause of, 100, U)1 
purpma haemorrhagica cause of, 14S 

Ilacmochroniatosis, 106 1M 
aetiology, 107 K)S 
age, 107 
heredity, 107 

metaholism, inborn error of, 107 
sex, 107 

clinical picture, 11! 113 
abdominal pain, 1 1 2 
blood-pressure, 112 
cirrhosis of liver, 112 
diabetes mellitus. 111, 112, 113 
endocrine disturbances, 1 1 2 
hair, loss of, 112, 113 
impotence, 1 12 

pigmentation, 108, 109, 111, 113 
Rous’ test, 1 13 
spleen, enlargement of, 112 
course and prognosis, 1 13 
definition, 106 107 

bronze diabetes, synonym, 106 
pigment cirrhosis, synonym, 106 
diagnosis, 1 1 3 
pathology, 108-111 

biochemical changes, 110 111 
degenerative changes, 1 10 
fibrotic changes, 109-110 
haemofuscin, distribution of, 106, 107, 109 
hacmosidcrin, distribution of, 106, 107, 108, 109, 1 13 
iron, 108, 110 
liver, cirrhosis of, 106, 109 
treatment, 1 1 4 

Haemoglobinuria, 115-122 
aetiology, 116 
causes, 1 1 6 

blackwater fever. See Vol. II, p. 361 
blood transfusion, mismatched, 117, 122 
chemical causes, forms due to, 117 
arsine haemoglobinuria, 1 17 
quinine haemoglobinuria, 117 
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Haemoglobinuria— continued 
diagnosis, 121 
fabisrn, 118 

aetiology, 118 
allergy, 118 
clinical picture, 118 
paroxysmal, 118-121 

cold haemoglobinuria, 118, 119, 122 
autohaemolysin, action of, 119 
clinical picture, 118 
cold, exposure to, 118 
Donath-Landsteiner reaction, 119 
gangrene, 119 
syphilis, in relation to, 118 
exercise haemoglobinuria, 119, 122 

postural albuminuria, allied to, 119 
haemolytic anaemia haemoglobinuria, 119, 120, 122 
Lederer’s anaemia, 120 
Marchiafava-Micheli type, 119, 120 
cases, 119, 120 . 
paralytic haemoglobinuria, 121 
muscular atrophy, 121 

paroxysmal myoglobinuria, synonym for, 121 
pathology, 116 

anaemia, 116, 118 
haemoglobin, 116 
haemoglobinaemia, 116 
jaundice, 116, 118 
myohaemoglobin, 116, 121 
urine, 116, 117 
treatment, 121-122 


Haemophilia, 123-129. Fig. 13 
aetiology, 123-124 
heredity, 123, 124 
clinical picture, 124-125 

haemorrhage, articular, 125 
external, 125 
interstitial, 125 
course and prognosis, 125 
diagnosis, 126 
scurvy, 125 

thrombocytopenic purpura, 12 d, 126 
pathology, 124 

coagulation time delay, 124 
treatment, 126-129 

blood transfusion, 127 
diet, 128 
egg-white, 129 

human placental extract, 128 
prophylaxis, 126 
sepsis, cure of local, 129 
serum injection, 128 
viper venom, 127 
whole blood injection, 127 


HAEMOPHILIA, haemothorax caused by, 157 , ,, 

purpura haemorrhagica diagnosis from, 146, 149 
sex-linked inheritance in, 459 


Haemoptysis, 130-137 
aetiology, 131-133 
causes, 131-133 

abscess, hepatic, 133 

pulmonary, 133 
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Haemoptysis < ontimu'd 

acliologs i'ti/ititiiH il 
causes <<>;////;//< *i/ 

aoi lie ancui \ sin. Ml, H ? 
l»t oucliiivlasis, 1 \ ’ 
bronchitis, paiasiiK , 1 U 
plastic. 1 U 
carcinoma, I V’ 
emphysema, 1 U 
ganeiene, 1 ,U 
haemoi i hagic stales. I ' 1 
haemothoiax, spontaneous, 1 n 
he iv ill l\ . I M 
milt al disease, I U p 1 > * 
pneumonia . lol>ai .III 
"puliuonni v apoplew\ MU Is 
syphilis, 1 12 
liamna, I \ \ 
tubeiculosis, I U, I *3 
lumouis, non malignant, 1 1 1 
clinical pieline, 1 M 

silo of haemorrhage, 13*1 
deli nit ion, 130 Ml 

spurious hacmnpl\sis, causes of, I U), I 11 
diagnosis, 134 1 15 

bionchoscopy, use of, I 15 
emholism, 135 
haemalemesis, I 15 
mitral disease from pulmonary, I V5 
"pulmonary apoplexy', 135 
spurious haemoptysis, 135 
prognosis, 134 
treatment, 136 137 
amyl nitrile* J 36 
artificial pnehvuothorax, 137 
blood-platelets tXK>agulen), 1 36 
calcium salts, 136^ 

Congo red, 1 36 N 

lobectomy, 137 s 

phrenic evulsion, 137 
rest, 136 
sedatives, 136 
thoracoplasty, 137 

HAEMOPTYSIS, haemalemesis, diagnosis from, 79, 135 
histoplasmosis cause of, 522 
Hodgkin’s disease cause of, 531 
hydatid disease cause of, 554, 556, 557, 559 
malignant endocarditis cause of, 300 
mitral disease cause of, 312, 316 

Haemorrhagic Diseases, 138-154 
classification, 139-140 
definition, 139 

haemorrhagic diathesis, 139 
primary purpura, 1 39 
secondary purpura, 1 39 
haemorrhagic deficiency disorders, 153 
melaena neonatorum, 153 

blood transfusion for, 153 
whole blood injection, 153 
scurvy. See Scurvy 

haemorrhagic diathesis, primary non-hereditary, 140-152 
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Haemorrhagic Diseases— continued 

haemorrhagic diathesis, primary non-hereditary — continued 
aetiology, 140 

sporadic cases, 140 
anaphylactoid purpura, 150-152 
abdominal symptoms, 151 
aetiology, 150 

appendicitis complicating, 152 
blood picture, 1 5 1 
clinical picture, 151 
constitutional disturbances, 151 
course and prognosis, 151 
Henoch’s purpura, 150 
intracranial haemorrhage, 152 
intussusception caused by, 151 
oedema, 151, 152 
plasma, escape of, 151 
purpura rheumatica, 150 
stained areas, 151 
treatment, 152 

horse serum, 152 
splenectomy, 152 
classification, 143-144 
pathology, 141-143 

blood-platelets, 141, 142 

clotting, part played in, 141 
coagulation time, relation to, 142 
numerical variations, 141, 142 
bone marrow and blood-cells, 142 
capillary walls, permeability of, 142 
spleen, part played by, 143 
purpura haemorrhagica, 144-150 
acute, 144-147 

aetiology, 144 # 

aplastic anaemia resembled, 146 
blood picture, 144, 145 
transfusion, 146 
capillary resistance tests, 145 
clinical picture, 144 
course and prognosis, 145 
diagnosis, 146 

haemophilia, diagnosis from, 146 
leukaemia, diagnosis from, 146 
lymphoid leukaemia resembled, 146 
treatment, 146-147 
ascorbic acid, 147 
snlenectomv. 146, 147 


chronic, 147-150 

blood picture, 148 
capillary resistance test, 148 
clinical picture, 147 7 148 
course and prognosis, 149 
diagnosis, 149 
epistaxis, 147, 148 
haematuria, 148 

haemophilia, diagnosis from, 149 
menorrhagia, 148 
sites of haemorrhage, 148 
spleen, enlargement of, 148 
splenic anaemia, diagnosis from, 149 
treatment, 149-150 
adrenaline, 150 
irradiation of spleen, 1 50 
protein shock, 150 
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Diiscases n'ntintnJ 

UiU-nuH i lias'K* dwilu sis, pi im.ii \ (ton hcu‘diuu\ « « »////////« \ / 
pmpuiii hacmoi i li.mu.i n'Minihif 
chmiMc i \*ntuuii'd 

1 iv.i In iv* lit nuitmth ’i / 

spU'iuvtoim. 140, I *><> 
heiediUitN haemoi 1 lupic disoidci s, l ^*1 

familial liaomoi i huric tcluuguvlusis See Yol V, p. MS 
tihnunpcnm, 1 M 

haemophilia. See 1 1 \i m< > rmi i I M 
hcreditaiv hacmoi i lugic diathesis, 1st r>4 
intermediate torms, ! v| 
splencctoim , 1M 
, secondary piupiiia, MO, IV h> 
blood disorders, 1st 

transfusion. Is?, 
eaeheelie states, is? 
eauses, 140 
poisons, I s \ 
purpuia fulminans, l S 1 
specific fevers. Is? 
spleneetomy contra-indicated, 1 S ' 

IIAl'MOKkllOlDS. See RinuM I >isr.\si s. 

I 1 acinot borax, 1 56 1 6 1 
aetiology, 156, 1 57 
causes, 156 157 

pachypleuritis haemorrhapica, I 57 
clinical picture, 157, 158 
abdominal sip, ns, 157 
diaphragm displaced, 157 
physical signs, 158 
course and prognosis, 158 150 
definition, 156 
diagnosis, 150 

from spontaneous pneumothorax, 150 
treatment, 160 161 
of infection, 161 
injury, 160, 161 
instrumental injury, 160 
malignant disease, 160 
ruptured aneurysm, 160 

HAIR, facial hemiatrophy associated with changes in, 420 

Hair Follicles, Abnormalities and Diseases, 162 170. Figs. 14, 15 
hair shaft, 162 

hirsuties (hypertrichosis), 163-166 
female, in, 163-165 

acne in relation to, 164 

aetiology, 163, 164 

electrolysis, 165 

greasy applications, 164 

sex hormones in relation to, 163 

shaving, 165 

sun bathing, 164 

treatment, 164-165 

types, 163 

ultra-violet rays, effect of, 1 64 
X-ray treatment, 164 
localized, 163 

moles, associated with, 166 
electrolysis, 166 
melanoma in relation to, 166 
universal, 163 
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Hair Follicles, Abnormalities and Diseases 
ingrowing hair, 168 
treatment, 168 

monilithrix (beaded hair), 167 
trichomycosis, 169 
lepothrix, 169 
piedra, 169 

trichoptiiosis, 166 . 

pityriasis of the scalp, associated with, 166 
treatment, 166 

trichorrhexis nodosa, 166-167 
aetiology, 167 

HALLUX FLEXUS AND HALLUX RIGIDUS. 422 

HALLUX VALGUS. SeeCo^A^Bvmot a ,Vo^^^^F^TD 1 ^ 
HAMMER-TOE. See Foot, Diseases and Deformities, Vol. V, p. 423 

Hand, Diseases and Deformities, 171-198. Figs. 16-24 

anatomy, 182-186 

fascial spaces, 184-186 
synovial sheaths, 183, 184, 186 
aneurysm, 197 
deformities, 172-179 

absence of digits, 173 
achondroplasia, 174 

trident hand, 174, Vol. I, p. 139. Fig. 30 
acquired, 175-179 

acromegaly, 174, Vol. I, p. 168. Fig. 35 
burns, 175 

treatment, 175, Vol. II, p. 723 
claw hand ( main en griff e ), 176 
cleft hand, 173 
club-hand, 175 
clubbing of fingers, 178 
congenital, 172-175 
contracture of little finger, 173 
Dupuytren’s contraction, Vol. IV, p. 272 
extensor aponeurosis, rupture of, 175 
fragilitas ossium, 175 
macrodactyly, 173 
treatment, 173 
Madelung’s deformity, 174 
treatment, 174 

paralysis, complete (ape-hand), 176 
polydactyly, 172 
treatment, 172 
syndactyly, 172, 173 
treatment, 172, 173 
ulnar palsy, 176 

Volkmann s contracture, 176-178 
causes, 176 
treatment, 177-178 
wrist-drop, 176 
ganglion, 196, 197 

treatment, 196-197 
gout, 197 

infections, 182-193 
aetiology, 186-187 

haematogenous infection, 187 

injury, 186, 187 

‘XT Fiand’ 1 R7 
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Hand, Diseases and Deformities continue! 
infections comtnnctl 
diagnosis, 18/ ISS 

1\ mphangitix, 1SS 
pain, IS 7, ISS 
swelling, ISS 

pro -operatiw considcintinns, ISS IS') 
treatment, IS*) PM 

antitoxin sera, lot) 
hones, iinohcmcnt of, I*H 
fixation of tinker, I 9* 
nail, infection under, PM 
palm, drainage of, PM 
prophylaxis, IS') 
pulp infection, PM 
splint in)*, 190 
streptococcal cases, 100 
surgical, 100 PM 
thecae, drainage of, PM. 
injuries, 170 1SI 

classification, 170 
complications, ISO 
treatment, ISO 
dislocations, Vol. IV, p. 140 
foreign body, removal of, 1SI 
fractures, Vol. IV, p. NO 
haemorrhage, treatment of, ISO 
immediate closure, danger of, ISO 
implantation cyst, 181 
industrial, 170 
now growths, 104 -195 

cutaneous myxomatous cysts, 104 
enchondromas, 1 04 
epitheliomas, 105 
exostoses, 104 
fibromas, 104 
lipomas, 194 
melanomas, 105 
occupational neoplasms, 104 
osteoclastomas (myelomas), 104 
osteophytes, 194 
sarcoma of bone, 1 05 
rheumatoid arthritis, 197 
tuberculosis, 195, 196 
verruca necrogenica, 195 
whitlow, 197 

HANDS, hacmochromatosis pigmentation of, 1 1 1 
hemiplegia affecting, 429 

HARE-LIP. See Palate, Cleft 

HAY-FEVER. See Allergy, Vol. I, p. 313 

Headache, 199-204 

aetiology, 199-200 

cerebral blood-vessels, 200 
dura mater, 199, 200 
idiosyncrasy, 200 
intracranial pressure, 200 
clinical examination, 200 
treatment, 203-204 
types of, 201-203 
dental, 202 
fibrositic, 203 
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Headache — continued 
types of — continued 
infective, 201 
intracranial pressure, 201 
Meniere’s disease, 203 
meningitic, 203 
migraine, 201 
nasal, 202 
neurasthenic, 201 
ocular, 202 
otitic, 202 
toxaemic, 201 
traumatic, 203 


HEADACHE, gouty, 43 

heat-stroke cause of, 401, 402 
hydrocephalus cause of, 569 
malignant endocarditis cause of, 300, 302 


Heart Diseases, 205-383. Plates II-IV. Figs. 25-57 
aortic valve diseases, 329-356 
age incidence, 334, 335 
bacteriology and pathology, 335-J J9 
aortitis, 337 

atheromatous group, 337-338 
calcification, 336, 338 
congenital group, 339 
malignant endocarditis, 338-339 
micro-organisms, 336 
necrosis of valves, 337 
rheumatic group, 336 
syphilitic group, 337 
vegetations, 339 
causes, 330-331 

acute rheumatism, 3 j 0 
atheroma, 331 

coarctation of aorta, 331, Vol. II, p. 6~ 
congenital, 331, 339 

bicuspid valves, 331, 339 
Gallavardin’s type, 331 
malignant endocarditis, 331, 338-339 
clinical picture, 339-345 

angina pectoris, 340, 341, 343, 346. 348, 349 
aortic regurgitation, 339-341 
stenosis, 341-343 
bundle-branch block, 344 
capillary pulsation, 339, 350, 351 
cerebral anaemia 342 

congestive heart failure, 340, 346, 347, 348, 349 

dyspnoea, 340, 346, 348, 349 

electrocardiogram, 344, 345 

extrasystoles, 343 

fibrillation, 343, 348, 349 

giddiness, 339 

groups compared, 340, 341, 342 
heart block, 344 

rhythm, 343, 344 
size, 340, 341, 342, 347 
palpitation, 339 
pulse, 339, 341 
pulse pressure, 340, 341, 3 d 0 
syncopal attacks, 341, :>42, 343, 349 
tachycardia, 344 
thrill, 342, 351, 352 
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fl Iciaii Diseases lontmuci! 
aoilic \al\c discuses i 

COLII'SC iliul pU\!MK»sis, vH HO 
act i\ o disease, M <>, M / 
alhoi emulous pi oup, U*> HO 
cause, iclulion to, M\ U(> 
heat t, si a* of, M / 
i lieumalic group, Mu US 
syphilitic group, US M‘) 
typo of \alvulai disease, MX 
definition, 330 

congenital coaictatioii of aoi la, ,H0 
incompetence, \ '() 
t dative stenosis, 3 U) 
stenosis, 3 U) 
diagnosis, 350 HU 

aortic icgurgilation, HO 
stenosis, 35.1 

stenosis and incompetence, 352 
Author's sign, 3M) 
cause, .HS 3 

diastolic murmur, .HI 
Hint's prcsystolic nuirinur, .HI 
(iraliam Steel I nummir, 351 
mitral stenosis, 351 
radioscopy, 352, 35 ^ 
relative stenosis, 353 
thrill, 351, 352 
sex incidence, 333 334 
statistics, 331 *333 
treatment, 353 356 

atheromatous cases, 355 
preventive, 353, 354 
rheumatic cases, 354, 355 
syphilitic cases, 355 
trinitrin, 350, 355 
congenital diseases, 206- 233] 
aetiology, 207 
age, 207 
sex, 207 

aortic stenosis, 221 
aetiology, 221 

aortic atresia, diagnosis from, 221 
clinical picture, 221 

classi heat ion of malformations, 210 -21 1 
acyano tic group, 210 
cyanotic group, 21 1 
expectation of life, 210, 211 
potentially cyanotic group, 21 1 
clinical picture, 211-212 

clubbing of lingers and toes, 211, 212 
coma or convulsions, 21 1 
cyanosis, 211, 212 
dyspnoea, 21 1 
epileptiform attacks, 21 1 
polycythaemia, 211, 212 
coarctation of aorta, 217-219 
adult type, 217 
clinical picture, 218 
collateral circulation, 218 
course and prognosis, 219 
diagnosis, 219 
heart, 218 
infantile type, 217 
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Heart Diseases — continued 

congenital diseases — continued 

coarctation of aorta — continued 

pathological changes following, 217, 218 
synonyms, isthmus stenosis, 217 

stenosis of aortic arch, 217 
X-ray examination, 218 
course and prognosis, 212-213 
cyanosis, effect of, 212 
embolism paradoxical, 213 
infants, cause of death in, 213 
malignant endocarditis, 213 
tuberculosis in relation to, 213 
cyanosis, 209-210 
aetiology, 209 
discoloration, cause of, 209 
dextrocardia, 215-216 

diaphragmatic hernia, associated with, 216 
isolated, 216 

heart cavities inverted (situs inversus cordis), 216 

not inverted (dextroversio cordis), 216 
transposition of viscera, with, 215 

synonyms, complete heterotaxy, 215 
situs inversus totalis, 215 

diagnosis, 213-214 

electrocardiogram, 2 1 4 
from arteriosclerosis, 213 
mitral stenosis, 213 
rheumatism, 213 
radiography, 214 
Eisenmenger’s tetralogy, 230-231 
clinical picture, 231 
dextroposition of aorta, 231 
enlargement of right ventricle, 231 
patent ventricular septum, 231 
pulmonary dilatation, 231 
Fallot’s tetralogy, 229-230 

bicuspid pulmonary valve associated with, 217 
cerebral abscess, associated with, 213 
cyanosis, 229 

dextroposition of aorta, 229 
hypertrophy of right ventricle, 229 
patent ventricular septum, 229 
pulmonary stenosis, 229 
radiograph, 230 
heart block, 222 

aetiology, 222 
clinical picture, 222 
idiopathic hypertrophy, 222-223 
aetiology, 222 
clinical picture, 222 

interventricular septal defects, associated with, 227 
inter auricular septum, defects of, 224-226 
auricular fibrillation, 226 
clinical picture, 225 
cyanosis, 225, 226 
diagnosis, 226 
electrocardiogram, 225, 226 
embolism, paradoxical, 226 
foramen ovale, patency of, 224 
mitral stenosis, diagnosis from, 226. 
pulmonary arteriosclerosis, diagnosis from, 226 
dilatation, 225, 226 
radiograph, 225 
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lloarl Diseases continued 

congenital disease'* continued 

intoiaui icuLir septum, detects of cont/nucif 
secoiutaiv changes, 33s 

mter\enli ieulai septum, isolated detects of, 337 
clinical pieluie, 33/ 

congenital hc.nt block, associated with, 3,37 
course and prognosis, 337 
cyanosis, 337 

rheumatic carditis, diagnosis fiom, 3>0 
synonym, Muhidic do Ro;;et\ 337 
patent ductus arteriosus, 321 334 
aetiology, 3 3.1 
cluneal picture, 331 
epilepsy, 334 

malignant endocarditis, 334 
initial stenosis, diagnosis fiom, 331 
murnuir, cluuaetei islic, 221 
radiogiaph, 334 
pathogenesis, 308 209 

associated anomalies, 309 
developmental defects, .'‘.OK 
foetal endocarditis, 208 
heredity, 3.09 
parental defects, ?09 

pulmonary stenosis with closed ventricular septum, 227 229 
aetiology, 227 
clinical picture, 22K 
electrocardiogram, 228 
prognosis, 228 

right-sided aortic arch, 219-220 
radiograph, 220 

semilunar cusps, anomalies of, 217, .1.11 
subaortic stenosis, 22 1* 222 
aetiology, 221 
physical signs, 221 

valvular stenosis, diagnosis from, 222 
transposition of great vessels, 23 1 
complete, 231 
corrected, 231 
results of, 231 
treatment, 214 

palliatives, 214 
prophylaxis, 214 
training, 214 

tricuspid atresia, 231 232 
cyanosis, 232 

ductus arteriosus, patent, 232 
interauricular septal defect, 23 1 
pulmonary atresia, 232 
right ventricle aplastic, 232 
endocarditis, malignant, 297-308 

acute bacterial endocarditis, 306-307 
aetiology, 306 
bacteriology, 306 
blood picture, 307 
clinical picture, 306-307 
diagnosis, 307 
embolism, 307 
eye symptoms, 307 
prognosis, 307 
spleen, 307 
treatment, 307 
definition, 297 
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Heart Diseases — continued 

endocarditis, malignant — continued 

subacute bacterial endocarditis, 297-306 
aetiology, 298 
anorexia, 300, 305 
arthritic symptoms, 302 
‘atypical verrucose endocarditis’, 299 
bacteriology, 298 
blood antiseptics, 306 
changes, 301 
cafe-au-iait colour, 301 
cerebral symptoms, 302 
clinical picture, 299-302 
clubbing of fingers, 301, 303 
course and prognosis, 302 
diagnosis, 302-305 
from anaemia, 304 

brain abscess, 304 
tumour, 304 
brucellosis, 304 
enteric fever, 304 
influenza, 304 
lymphadenoma, 304 
malaria, 304 
malignant disease, 304 
rheumatic carditis, 304 
suppuration, concealed, 304 
tuberculosis, 304 
embolism 299, 300, 301, 302 
eye symptoms, 302, 303 
haematuria, 301, 303 
heart lesions, 299, 331 
symptoms, 300 
Janeway’s spots, 301 
morbid changes, 298, 299 
nephritis, 298, 301, 303 
Osier’s nodes, 301, 303 
pericarditis, 300, 303 
petechiae, 301, 303 

pulmonary insufficiency caused by, 359 
stenosis caused by, 361 
pyrexia, 300, 304 
serums in treatment, 305 
splenomegaly, 301, 303 
splinter haemorrhages, 301, 303 
synonyms, 297 
treatment, 305-306 
vaccines, 305 

endocarditis, non-malignant, 288-296 
acute simple, 288-292 
aetiology, 289 
associated conditions, 289 
definition, 288 
diagnosis, 291 

mitral systolic murmur, 291 
nodules, rheumatic, 291 
pallor, 290 
pathology, 289, 290 
predisposing causes, 289 
prognosis, 291, 292 
rheumatic, 289, 290 
treatment, 250 
chronic, 292-296 
aetiology, 292 
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omlocaulitix non muht'iunt i\mtuuu\i 
chiomc coMtnucil 
aoi in, .**> n >4 

,101 tic vnl\o, A l) 1 
at lei ioxclerntiv, . n >-\ 

AscholV bodies, VS, n H 
‘button 'hole" mill ul, ? {) * 
ealeiliealion, . n H>, . n M 
clinical pietme, . >( >s 
com sc ami prognosis, 2 l )5 
oiulocaulium, ?*M 
mitral vnl\e, A‘0, .">*1 
morbid anatomy, , H >? 2 C >5 
i hcnmatic, .y>.\ 2<>3, .’*)•> 
pnlmonarv insntlicicncv caused bv, IV) 
syphilitic, \ H >2, . n > 1, ?‘M, d>\ VK> 
lioalmenl, 2*>5 2 ( ><> 
tricuspid valve, J ( ) * 
synonyms, ASS 
heart failure, .U>8 Wl 

cardiac reserve, physiology, 3<>S VI 0 
exercise, oiled of, U> 4 ), .VO 
factors affecting, 3(> l ) 
heart disease, in, 3(> ( ) 
neurosis, VO 
normal health, in, MM 
clinical types, 370 3 7<> 
congestive, 370 375 
aetiology, 370 
ascites, 372 

auricular fibrillation, 370 

basal metabolism, 371 

bigeminal heart action in diagnosis, 374 

bronchial asthma simulated, 373 

eardio-aortie syphilis, 370 

circulation rate, slowing of, 371 

cyanosis, 371 

diabetes mellitus, diagnosis from, 371 
dyspnoea, physiology of, 370 372 
hyperpiesis, 370 
left ventricular failure, 372 375 
lung elasticity impaired, 371 
morphine in paroxysmal dyspnoea, 374 
paroxysmal dyspnoea (cardiac asthma), 373, 374 
presystolic gallop rhythm, 374 
pulmonary disease, 370 
‘pulse deficit’, 370 
pulsus alternans, 374 
uraemia, diagnosis from, 373 
venous engorgement, effects of, 372 
ischaemic, 375-376 

anginal pain, 375, 376 
causes, 376 

coronary arteries, narrowing of, 376 
spasm of, 376 

heart output, Hill’s estimation of, 375 
work, 375, 376 

rheumatic aortic incompetence, 376 
sudden death, 376 
syphilitic aortitis, 376 
ventricular fibrillation, 376 
work performed, 376 
definition, 368 
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Heart Diseases— continued 
heart failure — continued 
definition — continued 
heart failure, 368 
peripheral failure, 368 
prognosis, 376-378 
age, 377 

auricular fibrillation, 377 
enlargement of heart, 376 
family history, 377 
paroxysmal tachycardia, 377 
pregnancy, 377 
treatment, 378-383 
anxiety, 379, 380 
cardiac stimulants, 381 
cerebral depressants, 380 
diagram of therapeutic possibilities, 383 
diet, 379 
digitalis, 381 
drugs, 381 
flatulence, 379 
general, 378-380 
hypnotics, 379 
mercurial diuretics, 381 
nervous factor, 380 
nitrites, 381 
opiates, 381 
oxygen, 381 
rest after meals, 380 
and exercise, 378 
surgery, 382 
venesection, 382 
mitral valve diseases, 309-328 
introduction, 309-310 

murmurs in diagnosis, 309, 310 
rheumatism as cause, 309, 310, 318 
stenosis and regurgitation compared, 310 
mitral regurgitation, 318-321 

auricular fibrillation, 321, 325 
diagnosis, 318-320 

apical systolic murmur, 3 1 9 
cardio-respiratory murmurs, 319 
exocardial murmur, 319 
mitral stenosis, murmur of, 319, 320 
normal heart, murmur in, 319 
pulmonary systolic murmur, 319 
embolism in relation to, 321 
morbid anatomy, 309, 310, 318 
murmur, apical systolic, 318, 319, 321 
regurgitation without stenosis, 3 1 8 
significance of, 320, 321 
valve cusps, detachment of, 318 
mitral stenosis, 310-318 
arteriosclerosis, 311 
ascites, 318 

auricular fibrillation, 312, 314, 316, 321, 325 
calcification, 311 
cardiac asthma, 312 

enlargement, 315, 324 
clinical picture, 3 1 2-3 1 5 
congestive failure, 312 

symptoms, 316, 318, 324 
diagnosis, 315-318 
dyspnoea, 312 
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Hear! Discuses continue! 

mitral valve diseases continued 
mitral stenosis continued 

elect ro-cardiographv, * 1 7, .*18 
embolism, .*12, 318, 321 
exercise lest, 314 
Hint’s murmur, 315 
heart block, 314 
hypertrophy and dilatation, 31 I 
morbid anatomy, 310 312 
rheumatic lesions, 310 
murmurs, 312, 313, 314, 315 
pernicious anaemia murmur, 315 
radiology, 315, 316 

recurrent laryngeal nerve paralysis, 318 
subacute bacterial endocarditis, relation to, 311, *18 
thrill, 315 
prognosis, 321 323 
age, 322 

auricular fibrillation, 321 
cardiac enlargement, 322 
dyspnoea, 321, 323 
infections, 322 
occupation, 322 
pregnancy, 322 
type of disease, 322 
venous congestion, 321 
treatment, 323 -328, 250 255 
asthma, 326 
bronchitis, 326 
digitalis, 324, 325 
digoxin, 325 
diuretics, 326 
infection, 323 
ouabain, 325 

physical exercise, 323, 325 
position of patient, 324 
preventive, 323 
quinidinc, 327 
sedatives, 326 
Southey’s tubes, 324 
strophanthin, 325 
surgery, 327, 328 
venesection, 324 
myocardium diseases, 277-287 
aetiology, 277 
myocarditis, 278-283 
beri-beri, in, 279 
Cl. welchii type, 278 
diphtheritic, 279 
enteric, 279 
fatty degeneration, 280 
infiltration, 280 
Fiedler’s, 277, 280 
influenza in relation to, 279 
parasitic, 283 

Chagas’ disease, 283 
cysticercosis, 283 
hydatid disease, 283 
malaria, 283 
trichinosis, 283 
pneumonia in relation to, 279 
pyaemic, 278 
rheumatic, 278-279 
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Heart Diseases — continued 

myocardium diseases — continued 
myocarditis — continued 
rheumatic — continued 

Aschoff bodies, 278, 293 
pathology, 278, 279 
septicaemic, 278 
streptococcal, 278 
syphilitic, 280-282 
aneurysms, 281 
angina, 281 
arrhythmia, 281 
arteritis, 280 
diagnosis, 281 
gumma, 280 
prognosis, 282 
signs and symptoms, 281 
sudden death, 281 
treatment, 282 
tuberculous, 282 
diagnosis, 282 
pathology, 282 
stab wounds, 285-286 

aneurysm of left ventricle, 285 
bullet wounds, 285 
cyanosis, 285, 286 
haemopericardium, 285 
operation, 286 
Pick’s syndrome, 285 
septic pericarditis, 285 
tumours, 283-285 . 

Adams-Stokes disease simulated, 284 
arrhythmias, 284 
diagnosis, 284 
pathology, 283 
signs and symptoms, 284 
pericardium diseases, 256-276 
aetiology, 257-258 
age, 257 

congenital lesions, 258 
secondary to appendicitis, 258 

cardiac infarction, 258 
cholecystitis, 258 
empyema, 258 
mediastinitis, 258 
pneumonia, 258, 268 
rheumatism, 258 
sepsis, 258 
tonsillitis, 258, 268 
tuberculosis, 258 
uraemia, 258 


sex, 257 

traumatic lesions, 258 
bacteriology, 261 
clinical picture, 261-267 

acute pericardial disease, 261-265 
signs, 263-265 
symptoms, 262-263 
bulging of pericardium, 264, 265 
chronic adhesive pericarditis, 266— -67, Zoo 
signs and symptoms, 266-267 
congestive failure, 264, 266 
cyanosis, 264, 266 

diaphragm, involvement of, 262, 264, zo/ 
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I Heart Diseases continual 

pericardium diseases continual 
clinical pictme continual 
dyspnoea, 202, 2o.\ 260 
elect! oca i diogram, 2<»5, 2<><>, 2.0/ 

IXvarfs signs, 2o-l, 20 7 
friction soiuul, 20 1 
liver, enlargement of, 2<vl, 200 
pain, acute, 202, -!<>*> 
pulse, 203, 200 
pulsus paiadoxus, ?6*l 
radiography, 20 1, 204, 26\ 200 
\sixnc tics (ittitin/cs\ 202 
tuberculous pericaiditis, 2.05, 208 
Osier’s classification, 205 
venous engorgement, 204, 2o0 
course and piognosis, 207 2.09 
associated disoiders, .'’(>7, 208 
congenital lesions, 269 
definitions, 257 

acute pericardial disease, 25/ 
chronic adhesive pericarditis, 257 

constrictive pericarditis, 257 
concretio cordis, 257 
dry pericarditis, 257 
pericardial effusion, 257 
pericarditis, 257 

cpistenocaidica (Blumer), 257 
Pick’s disease, 257 
diagnosis, 269 270 

coronary thrombosis, 209 
foreign body, 269 
infarction, 269 
mediastinal neoplasm, 269 
neighbouring lesions, 270 
rheumatism, 270 
septicaemia, 269 
uraemia, 269 

differential diagnosis, 270 272 

chronic mcdiastino-pcricarditis, 272 
cirrhosis of liver, 271 
Con cato’s disease, 271 
dry pericarditis, 270 
pericardial effusion, 271 
Pick’s disease, 271 
morbid anatomy, 259-261 

chronic constrictive pericarditis (Pick’s disease), 260, 266, 268, 270, 

271 

pericarditis, 260 
dry pericarditis, 259 
hacmopericardium, 260 
haemorrhagic pericarditis, 260 
mediastino-pericarditis, 260, 266 
pyo-pcricardium, 260 
tuberculous effusions, 260 
treatment, 272-276 

acute pericardial disease, 272-275 

Brauer’s operation, 275 

chronic adhesive pericarditis, 275-276 

Delorme’s operation, 275 

digitalis, 273 

morphine, 272 

oxygen, 273 

paracentesis, 273-274 
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Heart Diseases — continued 

pericardium diseases — continued 
treatment — continued 

preventive, 272 . 

rheumatic heart disease in children, 234-255 
aetiology, 235-237 

early attacks, influence of, 236 
incidence, 236, 237 
infection, 235 

predisposing factors, 235, 236 
tonsillar infection, 236 
clinical picture, 238-248 

adherent pericardium, 246 
ambulatory cases, 239 
aortic endocarditis, 243 
apex beat fixation, 246 
arrhythmia, 246 

arthritis associated with, 240, 241, 244 
auricular flutter and fibrillation, 241, 246 
Broadbent’s sign, 246 
cardiac cripple, 241, 246 
infantilism, 246 

chorea associated with, 240, 241, 244 
endocarditis, 241-243 
eyelids, puffiness of, 244 
heart-block, 239, 246 
mid-diastolic murmur, 242, 243 
mitral incompetence, 241, 242 
stenosis, 242, 243 
myocarditis, 241 

nodes, subcutaneous, 240, 241, 244 
onset, modes of, 238, 239 
pericarditis, 243-246 
pulmonary complications, 245 
pulse-rate in recovery stage, 247 
recovery, stage of, 247, 248 
sedimentation rate, 247 
sinus arrythmia, 247 
symptoms, cardiac, 239, 240 
general, 239 
tachycardia, 239, 246 
tonsillar sepsis, 248 
tricuspid endocarditis, 243 
types, 239-241 

course and prognosis, 248-249 
aortic regurgitation, 249 
cardiac cripple, 249 
infection, 248 
mitral regurgitation, 249 
recrudescences, 248 
tonsillectomy, 248 
diagnosis, 249-250 

patent interventricular septum, 250 
pathogenesis and morbid anatomy, 237-238 
endocardium, changes in, 238 
infective agent, entry of, 237 
myocardium, histopathology of, 237-238 
pericardium, congestion of, 238 
treatment, 250-255 
after-care, 253 
aspirin, 252 
brandy, 252 
convalescence, 252 
coramine, 252 
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Heart Diseases continual 

rheumatic heat t disease in children continual 
treatment continual 
digitalis, 252. 
exercise, 2.51 
general, 250 

instructions to parents, 2>4 
local, 251 

salicylates, 251, 252 
school, 252 
sedatives, 2.52 
tonsillectomy, 253, 2.5-1 
right side diseases, 357 3<> 7 
dilatation, 338 
causes, 358 
hypertrophy, 358 359 
causes, 358 
clinical picture, 358 
course and treatment, 358 
diagnosis, 359 

e led r oca r d i ogra n i , 359 
X-ray a ppea ra nees, 3 59 
valvular disease, 359 300 

pulmonary insullicieney, 359 3 hi 
aetiology, 359 360 

aneurysm of aorta, 359 
congenital malformations, 359 
malignant endocarditis, 359 
mitral stenosis, 360 
pulmonary lesions, 360 
rheumatic endocarditis, 359 
clinical picture, 360 

Graham Steel 1 murmur, 360 
murmurs, 360 
symptoms, 360 
diagnosis, 360 361 

aortic insufficiency murmur, from, 361 
treatment, 362 

pulmonary stenosis, 361 363 
aetiology, 361 
clinical picture, 361 
diagnosis, 361 

right axis deviation, 361 

ventricular hypertrophy, 361 
systolic murmur and thrill, 361 
differential diagnosis, 362 
aortic stenosis, 362 
functional murmur, 362 
pulmonary artery, obstruction in, 362 
treatment, 362-363 

primary condition, of, 362 
prophylaxis, 362 
symptomatic, 362 
tricuspid insullicieney, 363-365 
aetiology, 363 
clinical picture, 363-364 
cyanosis, 363 , 364 
dyspnoea, 363 
electrocardiogram, 364 
epigastric pulsation, 363 
jugular engorgement, 363 , 364 
liver pulsation, 364 
systolic murmur, 364 
course and prognosis, 364-365 
kidney, congested, 364 
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Heart Diseases— continued 

right side diseases — continued 
valvular disease — continued 

tricuspid insufficiency — continued 
course and prognosis — continued 

liver and spleen enlargement, 364 
oedema, 364 
right-heart failure, 364 
diagnosis, 365 
treatment, 365 
tricuspid stenosis, 365-366 
aetiology, 365 

congenital, 365 

mitral stenosis, associated with, 365 
clinical picture, 366 
cyanosis, 366 
jugular pulsation, 366 
murmur, 366 

right auricular enlargement, 366 
thrill, presystolic, 366 
course and prognosis, 366 
diagnosis, 366 
treatment, 366 

HEAT CRAMP. See Cramp, Vol. Ill, p. 452 

Heat, Radiant, 385-395. Figs. 58-61 
administration, 392-393 
length of exposure, 393 
definition, 385-386 
infra-red, 386 
radiant-heat therapy, 385 
generators, 387-390 
duplex, 389 
infra-red ray, 388 
output, 389-390 
selection 390 

short and long wave-length, compared, 390 
Sollux, 387, 389 
types, 387-389 
properties, 390-392 
chemical, 390 
irritation of skin, 390, 393 
penetrating power, 391, 392 
thermal, 391 

therapeutic uses, 393-395 
accessory sinuses, 394 
acne vulgaris, 394 
arthritis, 394 
contusion, 395 
dermatitis, 395 
dislocation, 395 
fibrositis, 394 
fracture, 395 
furunculosis, 394 
indications, 393 
inflammation, 395 
osteoarthritis, 394 
paralysis, 394 
peripheral neuritis, 394 
rheumatoid arthritis, 394 
sprain, 395 
synovitis, 395 
tenosynovitis, 395 
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Heat, S^adianiil continue J 
wave-lengths. 3X<> 38/ 

Angstrom unit, 3X<> 
llert/ian waves, 3X<>, IS/ 
line mil, hX(> 

subdivisions of speetnim, ISO 


Heat-Stroke and Heat-K\liaiistion, 39<> U5 
aetiology, W W) 

air tempera tine, 197 
dangerous temperature, 39S 
head, penetrating, olivet of sun on, 398, 199 
heart muscle, strain on, 198 
in Ira -red rays, origin of, 39 7 
relative humidity, 39/ 
tropical sun, 399 
wind velocity, 397 
clinical picture, 401, 403, 41?, 
coma, 401, 403, 412 
heat-exhaustion, 401 
heat-stroke, 401 
hyperpyrexia, 401, 401, 412 
course and prognosis, 401 403 
adrenals in relation to, 402 
cerebral grey matter, 402 
complications, 402 
congestive heart failure, 402 
heat-exhaustion, 401 
heat-stroke, 401 
kidneys, 402 
malaria, 402 

unconsciousness, effect of, 401 
definition, 306 
diagnosis, 403 405 

blood examination, 403 
cerebrospinal fluid, 403 
conditions causing coma, 403 
cramp, 404 

‘■flash’ hyperpyrexia, 404 
rectal temperature, high, 403, 404 
urine, 403 
pathology, 309-400 

blood chemistry, 399 
morbid anatomy, 400 
urine, 400 
treatment, 405-413 

acclimatization, 405 407 

air conditioning of buildings, 405 

alcohol, 409, 410 

cold sponging, 412 

coraminc, 413 

curative, 412-413 

diet, 409 

domestic hygiene, 408 

drugs interfering with heat regulation, avoidance of, 41 1 

food, treatment of, 408 

heat-exhaustion, 413 

living quarters, 407 

medical precautions, 41 1 

personal hygiene, 409, 410 

prophylactic, 405-412 

salines, 412 
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HEBERDEN’S NODES, gout differentiated from, 43 

HEMIANOPIA, hemiplegia associated with, 435 

HEMIANOPIA. See Vision: Symptomatic Disturbances 

HEMI ATAXY, hemiplegia associated with, 435 

Hemiatrophy and Hemihypertrophy, 416-425. Figs. 62, 63 
acquired hemiatrophy, 417-421 ,* A 

partial (Parry-Romberg s syndrome), 417-420 
aetiology, 417-419 
clinical picture, 419 7 420 
course and prognosis, 420 
definition, 417 
diagnosis, 420 
encephalitis epidemica, 418 
Horner’s syndrome, 417, 420 
infective disease, 418 
neuralgia, 419 

neuroparalytic keratitis, 419 
oral sepsis, 418 
spreading, 420 

sympathetic nervous system, lesion of, 417 
syringomyelia, 418 
trauma, 417, 418 
treatment, surgical, 420 
trigeminal hypothesis, 419 
tuberculosis, 418 
total, 420—421 

central nervous system, lesions or, 420 
infantile hemiplegia, 420 
progressive facial hemiatrophy, 420 
congenital asymmetry, 421-424 
aetiology, 421-423 
clinical picture, 423-424 
congenital anomalies, 422, 423 
heart disease, 423 
hemihypertrophy, 417, 421 
course and prognosis, 424 
cryptorchidism, 423 
definition, 421 

diagnosis, 424 . . 

from arteriovenous communication, 424 
hemiplegia, 424 
lymphatic obstruction, 424 
Milroy’s disease, 424 
Parry-Romberg’s syndrome, 424 
venous obstruction, 424 
hypospadias, 423 
mental deficiency, 422, 423 
morbid anatomy, 423 
naevi, 423 
polydactylism, 423 
scoliosis, 424 

telangiectasis, 423 
treatment, orthopaedic, 424 
definition, 417 


Hemiplegia, 426-441 

associated symptoms, 430-43 1 
capsular lesions, 430, 431 
cortical lesions, 430 
exaggerated muscular contraction, 431 
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associated s>mptoms cantinucil 
llacciditv, 430 

involuntaiv movements, 4M 
nature of functional distui bunco, -I M 
reflexes, ‘1 *0 
spasticity, -I U) 
definition, *126 427 

distriluition of motor impairment, 427 
complete, 42/ 
incomplete, 427 
numoplegic, 42 / 
site of lesion, 427 
hysterical, 426 
lesion, nature of, 4-16 4 Ut 

cerebral tumour, caused by 42/ 
childhood, in, 427 
congenital, 427 
embolic, 427 
encephalitic, 427 
epileptic, 4U> 

infectious fevers, associated with, 438 
recurrent, 427 
thrombotic, 427 
transient, 42o 
site of, 424 426 

Benedict's syndrome, 425 
cerebral cortex, 424 
Foviilc's syndrome, 426 
hemianaesthesia, 425 
hernia no pi a, 435 

hemiataxy and hemiathetosis, 425 
hind-brain, 426 

internal capsule and optic thalamus, 425 
Jacksonian epilepsy, 425 
mid-brain, 435 

Millard-Gubler syndrome, 436 
spinal cord, 436 
tumour, 435 

nature of motor impairment, 427- 430 
abdomen and chest, 430 
arm, 429 

associated phenomena, 428 

eyes, 428, 435, 436, 437 

face, 428 

head, 429 

jaw, 429 

leg, 429 

limbs, 429 

movements affected, 428-430 
tongue, 429 
prognosis, 438-439 
spasticity, hemiplegic, 431-434, 435 
aphasia, 434, 435 
clasp-knife rigidity, 432 
clonus, 433 

involuntary movement, 433 
permanent contracture, 432 
secondary disturbances, 434 
selective incidence, 432 
tendon-reflexes, 432, 433 
treatment, 439-441 

active movements, 440, 441 
massage, 440 
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Hemiplegia— continued 
treatment — continued 

passive movements, 440 
skin, care of, 439 
spasticity control of, 439 

HEMIPLEGIA, malignant endocarditis cause of, 300 

HENOCH’S PURPURA, 150 

HEPATITIS. See Amoebiasis, Vol. X, p. 366; and Liver Diseases 

Hepato-Lenticular Degeneration, 443-451. Figs. 64-67 
aetiology, 444 
clinical picture, 449-450 
anarthria, 449, 450 
hepatic symptoms, 449 
mental symptoms, 449, 450 
rigidity, 449, 450 
tendon-reflexes, 450 
tremor (Parkinsonian), 449, 450 
course, prognosis, and treatment, 451 
definition, 443-444 

diagnosis from post-encephalitic Parkinsonism, 450 
morbid anatomy, 444-449 
brain, 446-^448 
copper, excess of, 448 

corneal pigmentation (Kayser-Fleischer zone), 444, 448, 449 
liver, 444-445 
spleen, 446 

Heredity and Constitution, 452-469. Figs. 68-72 
constitution, 467-468 
definition, 467 
types, 467, 468 

dominant, recessive, and sex-linked inheritance in man, 455-460 
conditional dominants, 460 
consanguinity, 456, 457 
deaf mutism, 457 
dominant abnormalities, 455 
double dominants, 460 
environmental factors, 460, 461 
first-cousin marriages, 457 
incomplete recessives, 460 
multiple genes, 460 
partially sex-linked conditions, 459 
recessive defects, 456 
sex-linked inheritance, 457-458 
inheritance of diseases and constitutional characters, 461-465 
achylia gastrica, 461 
arterial degeneration, 461 
blood groups, 463, 464 
diabetes mellitus, 462 
insipidus, 462 
hyperchlorhydria, 461 
hyperpiesia, 461 
immunity, 463 
mental diseases, 462 
pernicious anaemia, 461 
rheumatism, 463 
sinusitis, 463 
toxic goitre, 462 
tuberculosis, 463 


( 37 ) 



INDEX 


(voi.. VI 


Heredity ante! Constitution continued 
Mendehan inheritance, 45? 455 
allelomorphs, 455 
chromosome subdivision, 455 
maturation of germ cells, 455 
Menders experiments, 452 
twins, inheritance in, 465 467 

HEREDITY, in haemophilia, 125, 124 

HERMAPHRODI TISM. See bonus Disiasi-'S, Vol. V, p. 566; and Urooknital 

Oiusank, Aunormali ru:s 

Hernia, 470- 512. bigs. 75 79 
definition, 471 472 
diaphragmatic, 507 511 
anatomy, 508 
congenital defects, 508 
gastric lesions, 508 
non-traiimatie, 507 
operation, 510 
pain, 509 
symptoms, 508 
traumatic, 508 
X-ray examination, 509 
external abdominal, 472 507 
aetiology, 472 473 

causation, 472 475 
endocrine disturbances, 473 
frequency, 472 

increased abdominal pressure, 472 
lipoma, 473 

processus vaginalis, 472 
trauma, 472 
anatomy, 473-474 

contents of sac, 474 
portal of exit, 474 

reducible and irreducible horniae, 474 
sac, 473 

appendix in relation to, 504-505 
post-operative, 505 
treatment, 504, 505 
bladder, hernia of, 502-503 
extrapcritoneal, 503 
intraperitoncal, 503 
paraperitoneal, 503 
treatment, 503 

clinical picture and diagnosis, 474 -477 
acute intestinal obstruction, 476 
colic, 475, 476, 496 
complications, 476, 477 
congenital, 474 
examination of patient, 475 
general signs, 475 
local trauma, 477 
obstruction, 476 
referred pain, 475, 496 
sac, pathological conditions of, 477 
strain, 474 

strangulation, 476, 477, 497 
symptoms, 474, 475, 476 
vomit, 476, 477 
epigastric hernia, 505 
diagnosis, 505 

fatty hernia of linea alba, synonym, 505 
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Hernia — continued 

external abdominal — continued 
epigastric hernia — -continued 
operation, 505 
symptoms, 505 _ 

linea semilunaris (Spigelian), through, -06 
Littre’s, 507 
lumbar, 506 
obturator, 506 

Howship-Romterg syndrome, 506 
operation, 506 
strangulation, 506 
perineal, 507 
Richter’s, 506, 507 
sciatic, 507 
treatment, 477-486 
general, 477-483 

fascial strips, 481, 482 
injection treatment, 480-481 
Mayer’s formula, 480 
technique, 480, 481 
operation, 478-479 

contra-indications, 479 
statistics, 479 
truss, 478 

strangulation, of, 483-486 
femoral hernia, 485 
inguinal hernia, 485 
large hernia, 486 
operation, 484-486 
anaesthesia, 484 
stages of operation, 484, 485 
taxis, 483, 484 , 

‘reduction en masse , 484 
umbilical hernia, 486 
types, 486-500 

femoral, 491-494 . 

differential diagnosis, 491-492 
Henry’s operation, 493 
incidence, 491 a .,,- 

operation by lower route, 49- 
upper route, 493 

incisionalf post-operative or scar hernia, 498-500 
clinical aspects, 498-499 
adhesions, 498 
causes, 498 
operation, 499 
prevention, 499 
special types, 499-500 

after operation on appendix, 499 
caecum, 499 
colon, 499 
gall-stones, 500 
kidney, 500 

sacral hernia, 500 
suprapubic hernia, 500 
large herniae, 500-502 
operation, 502 

contra-indications, 501 
indications, 501 

hernia cerebri, 511 

fungus cerebri, 511 
miscellaneous herniae, 51 1 

E.M. VOL. VI 


( 39 ) 



i n m:x 


1 VOL. VI 


Herpes, 513 517 

simplex, 515 517 
aetiology, 516 
clinical picture, 516 517 
filterable vims, 516 
pathology, 516 
sites, 516 
treatment, 517 

electrotherapy, 517 
vaccination, 517 
zoster, 513 -515 

aetiology, 513 514 
chicken-pox, relation to, 514 
clinical picture, 514 515 
eruptions, 515 
eye lesions, 515 
geniculate herpes, 5 1 5 
pain, 515 
pathology, 514 
posterior-root ganglion, 514 
treatment, 515 
aspirin, 515 
pituitary extract, 515 

HERPES, febrilis, synonym for herpes simplex, 515 

zoster, Hodgkin’s disease complicated by, 530 

HETEROPHYES . See Fluke Infections, Intestinal, Vol. V, p. 328 

HETEROTAXY, complete, synonym for dextrocardia with transposition of 

vised a, m i j 

HICCUP. See Diaphragm Diseases, Vol. Ill, p. 673 

HIDRADENOMA. See Skin Tumours 

HIDROCYSTOMA. See Skin Tumours 

HIP DISEASES AND INJURIES. See Arthritis, Vol. U, p. 101; Dislocations 

and Fractures, Vol. IV, p. 152; and 
Joints, Diseases and Disorders 

HIRSCHSPRUNG’S DISEASE. See Megacolon 

Histoplasmosis, 520-522. Fig. 80 
aetiology, 520 
clinical picture, 521-522 
course, fatal, 522 
diagnosis, 522 

Histoplasma capsulatum , cause, 521 
Hodgkin’s disease simulated, 521, 522 
morbid anatomy, 521 
treatment, symptomatic, 522 

Hodgkin’s Disease, 523-536. Figs. 81-83 
abdominal, 526, 531 
aetiology, 524 
anaemia, 528 
ascites, 529 
biopsy, 532 

blood picture, 528, 529 

Boeck’s multiple sarcoid, diagnosis from, 533 

clinical picture, 528-53 1 

course and prognosis, 531 

definition, 523 

diagnosis, 532-534 
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Hodgkin’s Disease — continued 

glandular fever, diagnosis from, 533 
Gordon’s biological test, 532 
herpes zoster in, 530 
histology, 527 

infections, effect of intercurrent, 528 

intrathoracic, 531 

kidneys, 526 

liver, 526, 531 

lungs, 526, 531 

lymphadenoma, synonym, 523 
lymphatic glands, 525-528 
lymphoblastoma, relation to, 525 
lymphosarcoma simulating, 533 
metastases, diagnosis from, 533 
morbid anatomy, 525-526 
neck, primary glandular enlargement in, 530 
nervous symptoms, 530 
pathogeny, 524 

Pel-Ebstein fever, 529, 531, 535 
pruritus, 529, 530 
pyrexia, 529 
reticulosis, 524, 533 
sarcomatous change, 528 
skin changes in, 530 
spleen changes in, 526, 531 
synonyms, 523, 524 
treatment, 534-535 
arsenic, 534 
gastrectomy, 534 
radium, 534 
specific, 534 

X-rays, irradiation by, 534 
tuberculosis in relation to, 524, 525, 531, 533 
virus as cause, 525 

HODGKIN’S DISEASE, histoplasmosis simulating, 522 

hydatid disease diagnosis from, 556 

HODGKIN’S LYMPHOGRANULOMA, synonym for Hodgkin’s disease, 523 

HOOKWORM DISEASE. See Ankylostomiasis, Vol. I, p. 587 

HORNS. See Corns and Bunions, Vol. Ill, p. 434; and Skin Tumours 

Hydatid Disease, 538-564. Plates V, VI. Figs. 84-89 
aetiology, 542-543 

childhood in relation to, 542 
dogs source of infection, 542 
echinococcosis, synonym, 539 
Echinococcus granulosus , cause, 539 
geographical distribution, 542 
intermediate hosts, 542 
bone cysts, 561 
cerebral cysts, 547, 560 
incidence, 560 
primary, 560 
secondary, 560 
sites, 560 

Echinococcus alveolar is, 561-563 
clinical picture, 562 
hepatic enlargement, 562 
historical, 561 
morbid anatomy, 562 


( 41 ) 



1 N DUX 


|voi,. VI 


Hydatid Disease continued 
life-cycle, 539 542 
adult worm, 539 
cyst development, 540 
daughter cysts, 541, 54(> 
ova, 539 
sco 1 ices, 541 

liver, hydatid disease of, 548 555 
complicated cysts, 551 555 

anaphylactic symptoms, 551, 554 
bile-stained sputum, 554 
choleporitoncum, 554 
colic, 551 

diagnosis from gall-stones, 552 
empyema simulated, 555 
intrabiliary rupture, 551, 552, 554 
intrabronchial rupture, 554 
intraperitoneal rupture, 553, 554 
intrathoracic rupture, 554, 555 
jaundice, 552 
suppuration, 552 
surgery, 552, 553 

treatment, 552, 553, 554, 555, 556 
simple cysts, 548 551 

clinical picture, 548 549 
differential diagnosis, 549 550 
operation, 550 
symptoms, 549 
treatment, 550 
miscellaneous cysts, 561 
peritoneal and pelvic cysts, 555-556 
aetiology, 555 
clinical picture, 555 
hydatidosis, 555 
treatment, 556 
primary cysts, 543-548 
anaphylaxis, 544 
Casoni’s test, 548, 556 
complement-fixation test, 548, 556 
diagnosis of rupture, 548 
distribution, 543 
hydatidpsis, 546 

mechanical effects of rupture, 547 
metastatic secondary echinococcosis, 546 
arterial, 547 
venous, 547 

pelvic secondary cysts, 546 
peritoneal secondary cysts, 546 
rupture of cyst, 543 
secondary cysts, 545 
seed hydatids, 545 
sequelae of rupture, 544-547 
simple cysts, 543 
suppuration, 547 
X-rays, 548 

pulmonary cysts, 547, 556-559 
simple, 556 

aetiology, 556 
clinical picture, 556 
diagnosis, 556 
haemoptysis, 556 
treatment, 557 
complicated, 557-559 

clinical picture, 557, 559 
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Hydatid Disease — continued 

pulmonary cysts — continued 
complicated — continued 

course and prognosis, 557 
diagnosis, 558, 559 
haemoptysis, 557, 559 
intrabronchial rupture, 557 
intrapleural rupture, 559 
natural cure, 557 
pneumothorax, 559 
suppuration, 559 
treatment, 559 
renal cysts, 560 
splenic cysts, 560 

HYDATID DISEASE, myocardium infected by, 283 

HYDATIDIFORM MOLE. See Chorionepithelioma and Hydatidiform 

Mole, Vol. III, p. 216; and Placenta, 
Development and Diseases 

HYDRA MNIOS. See Pregnancy 

HYDROCELE. See Testis and Cord Diseases 

Hydrocephalus, 566-571. Plate VII 
acquired, 567, 568, 569, 570 
aetiology, 566-568 
cerebral syphilis, 570 
cerebrospinal fluid, 566, 567 
defective absorption, 567 
excessive secretion, 567 
obstruction to flow of, 567 
congenital, 567, 568, 569, 570 
convulsions, 568 
course and prognosis, 569-570 
‘cracked pot’ percussion note, 569 
definition, 566 
eye symptoms, 568, 569 
headache, 569 
meningitis causing, 567 
nasal infection causing, 567, 570 
otitis media, sequel of, 567, 570 
pathology, 568 
toxic, 567, 570 
traumatic, 568 
treatment, 570 

hypertonic solutions, 570 
lumbar puncture, 570 
tumours causing, 567 
vomiting, projectile, 569 
X-ray appearances, 569 

HYDROCYSTOMA. See Skin Tumours 

HYDRONEPHROSIS. See Kidney, Surgical Diseases 

HYDROPHOBIA. Rabies 

Hydrotherapy, 573-602 

definition, 574 

external application (balneotherapy), 574-589 
baths, 575-586 
aeration, 580 
arm, 583 
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H ydro therapy < •< mtmiu >d 

external application (balneotherapy) continued 
baths continued 
brine, 579 
foam, 580 
glove, 583 

hot-air (Turkish), 586 
immersion, 575 583 
leg, 583 

mud and peat, 581 582 
mustard, 580 58 1 
pool, 578 

under-water douche with, 578 
radiant-heat, 586 
sea-water, 579 
sit/, 582 

steam or vapour, 585 586 
sulphur, 580 
warm or neutral, 575 
whirlpool, 583 
colonic irrigation, 585 
douches, 584 585 
cold, 584 
contrast, 584 
hot, 584 

manipulation, 585 
needle baths, 584 
Scottish, 584 
simple, 584 
warm or neutral, 584 
packs, 587-588 
half, 587 

hot abdominal, 587 
mustard, 588 
wet, 587 

paraffin wax, 588 
physiology, 574-575 

bath fever or thermal crisis, 575 
internal employment, 589-591 

sources of mineral waters, 589 

types of natural mineral waters with examples, 589-591 
alkaline, 590 
arsenical, 591 
bromine, 591 
earthy, 590 
iodine, 591 
iron, 591 
muriated, 590 
simple cold springs, 590 

thermal springs, 590 
sulphated, 590 
sulphur, 591 
sea bathing, 579 
spa treatment, 591-592 

spas, classification of, with indications, 592-602 
circulatory disorders, 592-593 
Bagnolles- de-l ? O rnc, 593 
Nauheim, 580, 593 
Oeynhausen, 580, 593 
Royat, 580, 593 
Spa (Belgium), 580, 593 
genito-urinary disorders (pelvic), 593-594 
Brides-les-Bains and Salins Mou tiers, 593 
Kreuznach, 593 
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Hydrotherapy— continued 
spas — continued 

genito-urinary disorders (pelvic ) — continued 
Luxeuil-les-Bains, 594 
Salsomaggiore, 594 
Schwalbach, 594 
Woodhali Spa, 594 

genito-urinary disorders (urinary), 594-595 
Contrexeville, 594 
Evian, 594 

Llandrindod Wells, 580, 594 
Wildungen, 594 

metabolism and digestion, disorders of, 595-597 
Baden, 596 
Bath, 596 
Franzensbad, 596 
Harrogate, 580, 596 
Karlsbad, 596 
Leamington Spa, 596 
Marienbad, 597 
Trefriw Wells, 596 
Vichy, 597 
Vittel, 597 

nervous system, disorders of, 597-598 
Badenweiler, 598 
Badgastein, 598 
Bex-les-Bains, 597 
Lamaiou, 598 
Leukerbad, 598 
respiratory disorders, 598-599 
Allevard, 598 
Ems, 599 

La Bourboule, 599 
Mont Dore, 599 
Reichenhall, 579, 599 
rheumatism, 599-601 
Aachen, 580, 600 
Acqui, 600 

Aix-les-Bains, 580, 600 
Baden-Baden, 600 
Buda Pest, 580, 600 
Buxton, 600 
Dax, 600 

Droitwich, 579, 600 
Pistany, 600 
Rheinfelden, 579, 601 
Wiesbaden, 601 
skin diseases, 601-602 
Bareges, 601 
La Roche-Posay, 602 
Lenk, 602 
Saint-Gervais, 60 1 
Saint-Honore-les-Bains, 60 1 
Schinznach, 602 
Uriage, 580, 602 

HYPERCHLORHYDRIA, inheritance of, 461 

HYPERPIESIS, endocarditis caused by, 292 
haematemesis caused by, 77 
inheritance of, 461 
spa treatment in, 592 

HYPERTRICHOSIS (hirsuties), 163 

HYPOCHLORHYDRIA, gout cause of, 45 
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INFANTILISM, cardiac, adherent pericardium m relation to, 2-16 


INFLUENZA, myocarditis caused by, 279 
Pick’s disease caused by, 260 
right-heart dilatation caused by, 358 
subacute bacterial endocarditis diagnosis from, 304 


INFLUENZAL ENDOCARDITIS, synonym for subacute bacterial endocarditis, 

298 


INFRA-RED RAYS, 385-395, 397 


INSOMNIA, rheumatic heart disease cause of, 239 

subacute bacterial endocarditis cause of, 300 


INTESTINAL OBSTRUCTION, myocarditis associated with, 278 


IRIS, gonococcal invasion of, 5 

ISTHMUS STENOSIS, synonym for coarctation of aorta, 217 


J 

JOINTS, paraffin wax in affections of, 589 


K 

KERATITIS, neuroparalytic, facial hemiatrophy associated with, 419 

L 

LEPOTHRIX, 169 

LUMBAGO, gout cause of, 43 

hernia pain simulating, 475 

LUMBAR PUNCTURE, in hydrocephalus, 570 

LYMPHADENOMA, synonym for Hodgkin's disease, 523 

M 

Maladie de Roger, synonym for interventricular septal defects, 227 
MALARIA, haemoglobinuria caused by, 1 16 
MEGALOCORNEA, sex-linked inheritance in, 459 

MITRAL REGURGITATION, right-heart dilatation and hypertrophy caused 

by, 358 

MITRAL STENOSIS, right-heart dilatation and hypertrophy caused by, 358 
MORBUS COXAE SENILIS, pool baths in treatment of, 578 
MYOCARDITIS, adrenal gland haemorrhages associated with, 278 

O 

OSLER’S NODES, malignant endocarditis, in, 30 L 

OSTEOARTHRITIS, gout precursor of, 47 

hemiplegia followed by, 434 
hydrotherapy in, 599 
infra-red rays in treatment, 394 
( 46 ) 
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INFANTILISM, cardiac, adherent pericardium in relation to, 246 

INFLUENZA, myocarditis caused by, 279 
Pick’s disease caused by, 260 
right-heart dilatation caused by, 358 
subacute bacterial endocarditis diagnosis from, 304 

INFLUENZAL ENDOCARDITIS, synonym for subacute bacterial endocarditis 

29 o 

INFRA-RED RAYS, 385-395, 397 

INSOMNIA, rheumatic heart disease cause of, 239 

subacute bacterial endocarditis cause of, 300 

INTESTINAL OBSTRUCTION, myocarditis associated with, 278 

IRIS, gonococcal invasion of, 5 

ISTHMUS STENOSIS, synonym for coarctation of aorta, 217 

J 

JOINTS, paraffin wax in affections of, 589 

K 

KERATITIS, neuroparalytic, facial hemiatrophy associated with, 419 

L 

LEPOTHRIX, 169 

LUMBAGO, gout cause of, 43 

hernia pain simulating, 475 

LUMBAR PUNCTURE, in hydrocephalus, 570 

LYMPHADENOMA, synonym for Hodgkin's disease, 523 

M 

Maladie de Roger , synonym for interventricular septal defects, 227 
MALARIA, haemoglobinuria caused by, 1 1 6 
MEGALOCORNEA, sex-linked inheritance in, 459 

MITRAL REGURGITATION, right-heart dilatation and hypertrophy caused 

by, 358 

MITRAL STENOSIS, right-heart dilatation and hypertrophy caused by, 358 
MORBUS COXAE SENILIS, pool baths in treatment of, 578 
MYOCARDITIS, adrenal gland haemorrhages associated with, 278 

O 

OSLER’S NODES, malignant endocarditis, in, 301 

OSTEOARTHRITIS, gout precursor of, 47 

hemiplegia followed by, 434 
hydrotherapy in, 599 
infra-red rays in treatment, 394 
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OSTEOMYELITIS, gonorrhoea cause of, 5 

malignant endocarditis complication of, 306 
pericarditis caused by, 261, 268 

OTITIS MEDIA, headache caused by, 202 

hydrocephalus sequel of, 567 


P 

PA RRY-ROM BERG’S SYNDROME, 417, 424 

PERICARDITIS, right-heart dilatation and hypertrophy caused by, 358 

PERICARDIUM, Hodgkin’s disease involving, 531 

hydatid cyst rupturing into, 544, 546 

PERNICIOUS ANAEMIA, inheritance in relation to, 461 

mitral stenosis murmur simulated by murmur of, 315 

PICK’S DISEASE, operation on heart followed by, 285 

synonym for chronic constrictive pericarditis, 257, 260 

PI ED R A, 169 

PIGMENT CIRRHOSIS, synonym for hacmochromatosis, 106 

POLYC'YTHAEMIA, congenital heart disease cause of, 21 1, 212 

PROGRESSIVE LENTICULAR DEGENERATION, synonym for hepato- 
lenticular degeneration, 443 

PSEUDOSCLEROSIS, synonym for hepato-lenticular degeneration, 443 

PULMONARY ARTERY DISEASE, right-heart dilatation and hypertrophy 

caused by, 358 

PURPURA, ANAPHYLACTOID, 150-152 
PURPURA FULMINANS, 152 
PURPURA HAEMORRHAGICA, 144-150 
PURPURA RHEUMATfCA, 150 


R 

RED-GREEN BLINDNESS, sex-linked inheritance in, 459 

RETINA, purpura haemorrhagica cause of haemorrhage of, 148 

RETINITIS PIGMENTOSA, heredity in, 457 

RHEUMATOID ARTHRITIS, gout diagnosis from, 47 

hydrotherapy in, 599 
infra-red rays in treatment, 394 


S 


SALPINGITIS, gonorrhoea cause of, 26 


SCIATICA, hydrotherapy in, 582, 584, 596 
SEDIMENTATION RATE, in rheumatic carditis, 247 


SERPIGINOUS ULCERATION OF THE GROINS, synonym for ulcerative 

granuloma, 54 


SHINGLES, synonym for herpes zoster, 513 


SINUSITIS, headache caused by, 202 

inheritance in relation to, 463 


SITUS INVERSUS TOTALIS, synonym for dextrocardia with transposition of 

viscera, 215 
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SPLENECTOMY, purpura haemorrhagica treated by, 146, 147, 149, 150 
SPLENIC ANAEMIA, purpura haemorrhagica diagnosis from, 149 
SPRAIN, infra-red rays in treatment, 395 

STENOSIS OF AORTIC ARCH, synonym for coarctation of aorta, 217 
STREPTOCOCCAL ENDOCARDITIS, synonym for malignant endocarditis, 297 

T 

TACHYCARDIA, diaphragmatic hernia cause of, 509 
Fiedler’s myocarditis cause of, 280 
paroxysmal, heart failure caused by, 377 
rheumatism in children cause of, 239 

THYROID, haemochromatosis, in, 108, 1 10 

TRICUSPID DISEASE, right-heart dilatation and hypertrophy caused by, 358 
TRIGEMINAL NERVE, headache in relation to section of, 199 
TROPICAL GRANULOMA, synonym for ulcerative granuloma, 54 

U 

ULCERATIVE ENDOCARDITIS, synonym for subacute bacterial endocarditis, 

298 

ULTRA-VIOLET RAYS, hypertrichosis in relation to, 164 

URETHROSCOPY, gonorrhoea, in, 13 

URTICARIA, capillary permeability in relation to, 143 
guinea-worm disease cause of, 67 

V 

VIPER VENOM, in haemophilia, 127 

purpura haemorrhagica, 146 

W 

WILSON’S DISEASE, synonym for hepato-lenticular degeneration, 443 

Z 

ZONA, synonym for herpes zoster, 5 1 3 
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SPLENECTOMY, purpura hacmorrhagica treated by, 146, 147, 149, 150 
SPLENIC ANAEMIA, purpura hacmorrhagica diagnosis from, 149 
SPRAIN, infra-red rays in treatment, 395 

STENOSIS OF AORTIC ARCH, synonym for coarctation of aorta, 217 
STREPTOCOCCAL ENDOCARDITIS, synonym for malignant endocarditis, 297 

T 

TACHYCARDIA, diaphragmatic hernia cause of, 509 
Fiedler’s myocarditis cause of, 280 
paroxysmal, heart failure caused by, 377 
rheumatism in children cause of, 239 

THYROID, haemochromatosis, in, 108, 1 10 

TRICUSPID DISEASE, light-heart dilatation and hypertrophy caused by, 358 
TRIGEMINAL NERVE, headache in relation to section of, 199 
TROPICAL GRANULOMA, synonym for ulcerative granuloma, 54 

U 

ULCERATIVE ENDOCARDITIS, synonym for subacute bacterial endocarditis, 

298 


ULTRA-VIOLET RAYS, hypertrichosis in relation to, 164 

URETHROSCOPY, gonorrhoea, in, 13 

URTICARIA, capillary permeability in relation to, 143 
guinea-worm disease cause of, 67 

V 


VIPER VENOM, in haemophilia, 127 

purpura hacmorrhagica, 146 

W 

WILSON’S DISEASE, synonym for hepato-lenticular degeneration, 443 

Z 


ZONA, synonym for herpes zoster, 513 
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